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Regardless of the size of the job, if it’s accuracy you need 
to minimize your assembly problems or to improve the 
performance of your production units—if ease of installa- 
tion and lower rejection rates are the keynote of your pro- 
duction program — then call LINEAR for that precision 
moulded natural or synthetic rubber product. 


Gut dimensions held to close tolerances is not the com- 
plete story! For those unusual conditions requiring a seal 
with a wide temperature range from —320°F. to +400°F. 
against concentrated sulphuric, hydrofluoric, hydrochloric 
and other vigorous oxidizing materials, LINEAR is moulding 
Kel-F, Teflon and Silicone rubber in “‘O,” “V,’’ “U” and 
other shapes. Where Kel-F, Teflon or Silicone is the an- 
swer—again call LINEAR. 


R, Inc., STATE ROAD EVICK STREET, oe 


APS 
LINEAR, Inc., 3, FA. 


Goodyear Single Disc Brake used on the 
Scorpion combines compactness and high 
stopping power. 
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We think you'll like 


ir pro- “THE GREATEST STORY EVER TOLD” 


Every Sunday — ABC Network 
ecision 


e shocks. And it is narrow enough in cross 
e com- Soluw .a - section so that tire, wheel and its powerful 
a seal Goodyear Single Disc Brake all recess 
Anne . snugly within the wing. For complete in- 
sad I to tire problem XF-89 formation on these time-proved products, 
chloric write: Goodyear, Aviation Products Divi- 


yulding sion, Akron 16, Ohio or Los Angeles 54, 
and Powerful, heavy jet fighters. like the 


Northrop XF-89 Scorpion require extra- 


she an- tough tires with sufficient air-cushioning ‘ 
capacity to safely sustain the landing 
impact — yet they must be fully retract- . Ke, 
able within the thin wings. These needs GOOD,” YEAR 
are completely met by use of Goodyear AVIATION 
46x9 Rib All-Weather Tread tires. This PRODUCTS 
extra-high-pressure casing has super-thick 


All-Weath 
tread and sidewalls to absorb impact T.M. The Goodyear 
Tire & Rubber Company 


MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, WHEELS AND BRAKES THAN ON ANY OTHER KIND 
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IN THE REALM OF FORGUNG | 


| DESIGN AND THE DEVELOPMENT 


OF PROPER GRAIN-ELOW, WYMAN-| 
GORDON AS ORIGINATED MANY | 
FORGING DESIGNS, AT] 
‘TRE OF THELR DEVELOPMENT | 
WERE CONSIDERED LM POSSIBLE 
TQ PRODUCE BY FORGING. 


ESTABLISHED 


BORGINGS OF ALUMINUM + MAGNESLUM + STEEL 
WORCESTER, MASSACHUSETTS 
GARVEY, ILLINOIS DETR 
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New Curtiss Propeller 


FOR THE NEW L-749A CONSTELLATIONS 


A new Curtiss propeller has been 
approved by the CAA for unre- 
stricted operation on Lockheed 
L-749 and L-749A Constellations. 
This propeller’s high solidity pro- 
vides improved take-off, climb and 
cruise speed at higher gross weights, 
and its rugged construction assures 
long service life. 


Other service-proved Curtiss fea- 
tures incorporated in this new pro- 


peller are ... reliable feathering... 
reverse thrust for smooth, air-cush- 
ioned landings . . . automatic syn- 
chronization for passenger comfort 
and ease of control . . . durable 
hollow-steel blades for abrasion 
resistance. 


The acceptance of this new pro 
peller, after extensive stand and 
flight testing . . . under conditions 
surpassing the severest stresses of 
service use ... is further evidence of 
Curtiss-Wright’s leadership in the 
field of aircraft propellers. 


bi UR SS FLECTRIC PROPELLERS 


A PRODUCT OF 


PROPELLER DIVISION CURTISS YY WRIGHT CALDWELL, NEW JERSEY 


FIRST IN FLIGHT 
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A Record of People and Events 
of Interest te Institute Members 


Wright Brothers Lecturer to 
Discuss Propeller- Turbine 
Transport A\ircraft 


A. E. Russell, Chief Designer (Aircraft), Bristol Aeroplane 
Company, Ltd., Selected to Deliver 13th Wright Brothers 
Lecture in Washington, D.C., on December 17. 


pen THIRTEENTH WRIGHT BROTHERS LECTURE, commemorating the forty- 
sixth anniversary of the first flight of Orville and Wilbur Wright at Kitty 
Hawk, will be delivered on the ev ening of December 17 in the U.S. Chamber of 


Commerce Building Auditorium, 
Washington, D.C. Members and 
guests are invited to attend.- This 
year’s lecturer is to be A. E. Russell, 
Chief Designer (Aircraft), Bristol 
Aeroplane Company, Ltd., who will 
speak on ‘‘Some Factors Affecting 
Transport Aircraft with Propeller- 
Turbine Engines.” 

The topic is timely, as can be judged 
from the interest in turbine-engined 
aircraft which was shown during the 
Technical Sessions of the I.A.S.- 
R.Ae.S. Second International Con- 
ference, held in New York last May. 
There is no doubt that Mr. Russell's 
active experience in designing air- 
craft to ever more exacting require- 
ments will be reflected in his reasoning 
and that his paper will go a good part 
of the way toward clearing up the 
difficulties that beset today’s design- 
ers of aircraft employing the newer 
types of power plants. 


> The Lecturer—A. E. Russell has 
been with Bristol for the past 23 
years, ever since he first joined the 
company in 1926. In 1931, he was 
appointed Chief Technician, a posi- 
tion he held until about a year be- 
fore the outbreak of the Second World 
War, when he was made Technical 
Designer. In 1944, he was raised to 
the post of Chief Designer (Aircraft)— 


his eisai title. Mr. Russell is an 
Associate Fellow of the Institute of the 
Aeronautical Sciences and a Fellow 
of the Royal Aeronautical Society. 
His writings have appeared in the 
Reports and Memoranda series of the 
Aeronautical Research Council of 
Great Britain and in the monthly 
Journal of the Royal Aeronautical 
Society. Incidentally, the December 
17 paper will be the second he has 
read this year before anI.A.S. gathering 
in the United States. On May 25, he 
spoke on ‘“‘Aircraft Materials from the 
Designers’ Point of View,’ at the 
I.A.S.-R.Ae.S. Second International 
Conference in New York City. 


> The Wright Brothers Series—The 
Wright Brothers Lecture was estab- 
lished by the Institute in 1937 to 
commemorate the first flight of the 
Wright Brothers at Kitty Hawk, N.C., 
in 1903. Itis endowed by The Vernon 
Lynch Fund and is held on December 
17 of each year. Speakers from 
abroad and from the United States 
alternate in giving the lecture. The 
Wright Brothers Lecture has its 
counterpart in the Wilbur Wright 
Memorial Lecture, which is sponsored 
by the Royal Aeronautical Society of 
Great Britain and is also an annual 
feature of their activities. 
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A. E. Russell, Wright Brothers Lecturer for 
1949. 


Last year’s Wright Brothers Lec- 
turer was Abe Silverstein, Chief of the 
Wind Tunnel and Flight Research 
Division of the N.A.C.A.’s Lewis 
Flight Propulsion Laboratory, Cleve- 


land. Mr. Silverstein, an Honorary 
Fellow of the Institute, spoke on 
“Research on Aircraft Propulsion 
Systems.”” In 1947, Dr. Sydney 


Goldstein, an I.A.S. Fellow, discussed 
“Low-Drag and Suction Airfoils.”’ 
Dr. Goldstein is Professor, Depart- 
ment of Mathematics, University of 
Manchester, England, and Chairman 
of the Aeronautical Research Council 
of Great Britain. 

The 1949 Lecture, by A. E. Russell, 
will be published in an early issue of 
the JOURNAL OF THE AERONAUTICAL 
SCIENCES. 


National Meetings 
Calendar 


Wright Brothers Lec- 
ture, Washington, 
B.C. 


Dec. 17 


hteenth 


Jan. 23-26, Ei 
1950 


For details see page 73 
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Donor: Col. 
been transferred to Washington, D.C., for 
year’s study at Army Industrial College, 
has presented the I.A.S. with his fine 
collection of propeller data. 


H. M. McCoy, who has 


Colonel McCoy Attends Army 
Industrial College 


Colonel Howard M. McCoy, A.F.I.- 
A.S., former Chief of Intelligence De- 
partment, Air Materiel Command, 
Wright Field, has begun a year of 
study at the Army Industrial College, 
Washington, D.C. 

A graduate of U.S. Military Acad- 
emy at West Point, Colonel McCoy 
received his M.S.Ae.E. in 1935 at 
California Institute of Technology 
and, in addition, has attended the Air 
Corps Engineering School, Air Corps 
Technical School, and the Army-Navy 
Staff College. 
> “Operation Lusty’’—During the 
late war, he organized and directed 
“Operation Lusty” in the E.T.O. in 
1944-1945. This operation was the 
“exploitation of German aircraft re- 
search and production establishments,” 
in which Colonel McCoy was Chief, 
Technical Intelligence Division of A-2, 
Hq. U.S. Strategic Air Forces. 

Returning to the U.S. in November, 
1945, he organized the Air Documents 
Division and in December, 1946, be- 
came Chief of the Intelligence De- 
partment. 
> Propeller File Gift—Colonel Mc- 
Coy, who had accumulated an exten- 
sive file on propellers, recently pre- 
sented the Institute with his collec- 
tion. The files contain more than 250 
original reports and articles, 18 trans- 
lations, 40 manufacturers’ catalogs, 13 
books, 100 patents, and a number of 
specifications and photographs. 

The collection is especially strong in 
the design, aerodynamics, and per- 
formance of propellers. It includes 
all the principal reports on such as- 
pects of propellers as_ balancing, 
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governors, hydraulic transmissions, 
noise, servomechanisms, synchron- 
izers, torque meters, and such special 
types as counterrotating props, turbo- 
props, and windmills. 

A bibliography on airplane propel- 
lers is included, covering 1,000 articles 
and more than 1,500 reports published 
up to 1934. 

The collection will be available for 
use as a unit at the I.A.S. Library in 
New York. 


Two More West Coast Firms 
Become |.A.S. Members 


Two aircraft parts manufacturers 
have joined the Institute as Cor- 
porate Members: the Harvey Machine 
Company, Torrance, Calif., and Vard, 
Inc., Pasadena, Calif. 
> Largest Producer—The Harvey 
Machine Company, Inc., designers, 
developers, and manufacturer of 
special machinery, armament and ord- 
nance equipment, aircraft accessories, 
aluminum extrusions, etc., is said to be 
the largest independent manufacturer 
of aluminum extruded products and 
the largest automatic screw machine 
products operator of mutiple ma- 
chines west of the Mississippi. 

During World War II and the air- 
craft construction program preceding 
it, the company supplied the leading 
aircraft manufacturers with more than 
300 items. A few of these included 
B-17 fuselage sections, rudders, ele- 
vators, control system elements; P-38 
oil tanks, supercharger oil tanks, air 
intakes, ammunition boxes; C-54 


Large Operation: Scene of a part of what is said to be largest screw machine operation of 
multiple machines west of the Mississippi at Harvey Machine Company, Inc., Torrance, 
Calif. Company says it is first full-scale entrant into aluminum extrusion business in U.S. 


in over two decades. 
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wing, stabilizer and fin, and tips; A-25 
speed ring; P-61 20-mm. gun mounts; 
and miscellaneous parts and assem- 
blies for the B-29, A-28, A-20, P-47, 
B-25, BT-13, BT-15, and C-69. 

Each division of Harvey Machine 
is working in some phase of aircraft 
production at present. 
> Making Actuating Mechanisms— 
Vard, Inc., which at present is manu- 
facturing actuating mechanisms used 
in both piston and jet engine bombers, 
has been closely connected with the 
aircraft industry since 1932, making 
components, instruments, and actuat- 
ing mechanisms. 

In addition, Vard makes the 
“Equipoise’’ drafting machine and 
scales used in aircraft drafting rooms 
throughout the country; manufac. 
tures screw thread gages and measur- 
ing devices of other types where close 
tolerances and extreme refinement are 
important; and subcontracts for many 
precision gears, mechanisms, and com- 
ponents used in both piloted aircraft 
and guided missiles. 

An active research and development 
is maintained by Vard which, to- 
gether with a well-equipped experi- 
mental shop, enables it to assist in the 
manufacture of many intricate mech- 
anisms needed by the aircraft indus- 
try. 


Beech, Boeing, Cessna Lead Way 
in Stabilizing Wichita Jobs 


A report by the Director of the 
Kansas Employment Security Di- 


vision, names Beech Aircraft, Boeing, 


and ¢ 
empl 
perio 

rr 
torie: 
facto 
regio 
ploy: 
regia 
amp! 


wert 
war 
tion 
rank 
com 
grea 
fron 
Boe 
ploy 
war 
the 
carl 
the 
dict 
ma 
| 
wot 
69, 
Wi 
| 
W 
it 
ai 


s; A-25 
mounts; 
assem- 
0, P-47, 
Machine 
aircraft 


nisms— 
Ss manu- 
ms used 
ombers, 
vith the 
making 
-actuat- 


es the 
ne and 
g rooms 
1anufac- 
measur- 
ere close 
nent are 
or many 
nd com- 
aircraft 


lopment 
ich, to- 

experi- 
st in the 
mech- 
t indus- 


id Way 
Jobs 

of the 
ity Di- 
Boeing, 


eration of 
Torrance, 
sin U.S. 


and Cessna as the leaders in stabilizing 
employment in Wichita in the postwar 
period. 

Prior to the war, the aircraft fac- 

tories in Wichita were a rather minor 
factor in the industrial economy of the 
region. They did not have many em- 
ployees, and their contribution to the 
regional payroll was small. For ex- 
ample, the aircraft industry provided 
employment in the Wichita area to 
approximately 1,260 workers, about 
3!/, per cent of the total of 35,800 of 
all wage and salary persons in the area 
in 1940. 
» Greatest Contributors—In his re- 
port, Director John Morrison said 
that, while many new companies that 
were established during or after the 
war have made substantial contribu- 
tions to the prosperity of the region— 
ranked eighth in most prosperous 
communities in the U.S.—perhaps the 
greatest contribution of all has come 
from the aircraft plants of Beech, 
Boeing, and Cessna. 

Despite prophecies of mass unem- 
ployment resulting from shrinkage of 
war-expanded industries after V J-Day, 
the Kansas aircraft industry today 
carries on in an even bigger role than 
the most optimistic of leaders pre- 
dicted a few years ago, Morrison 
found. In 1949, according to esti- 
mates of the Employment Security 
Division, the total number of aircraft 
workers was 20 per cent of the total of 
69,450 wage and salary earners, or 
14,150. 

At the time of the original cutback 
in employment, managements of the 
Wichita aircraft plants explored all 
sorts of projects in order to keep their 
employment at the highest possible 
level and to stabilize it to the maxi- 
mum degree. Beech, for instance, ex- 
plored mass production housing and 
car manufacturing, although both of 
these projects were rejected. 


> Make Farm Implements—How- 
ever, in addition to making planes, 
Beech has made parts for various 
agricultural machines, dishwashers, 
and other articles of general use and 
currently is manufacturing a complete 
corn picker in million-dollar quanti- 
ties. The company, furthermore, has 
contracts for droppable aircraft fuel 
tanks of various sizes. 

Cessna entered the agricultural im- 
plement field by securing contracts 
for manufacture of hydraulic accessory 
equipment to be used on several types 
of farm machinery. In addition, 
Cessna made millions of dollars worth 
of furniture and other products, as 
well as aircraft. 

Boeing Airplane Company (Wich- 
ita), on the other hand, has confined 
itself to the military aircraft business, 
attaining a considerable increase in 


US AIR Force 


SINGLE-POINT FUELING 


Fueling the four-jet B-45 Tornado in less than 30 min. is a simple matter with single-point 


fueling system. 


Time required under new system contrasts with the 4 hours usually necessary. 


From a single point in North American Aviation’s jet bomber, fuel, forced in under pressure, 
can be delivered to all tanks aboard the plane. Air-to-air fueling—made possible by this arrange- 
ment—means an extreme increase in bomber’s normal range of more than 800 miles tactical 


radius. 


activity with the B-47 and other 
projects now under way. 

> 8,000,000 Man-Days—As a result, 
the cumulative man-days of employ- 
ment of the three Wichita aircraft 
plants totaled about 8,000,000 man- 
days between VJ-Day and June, 
1949. 

To understand better the role 
played by the aircraft industry in the 
Wichita area, it was pointed out by 
the report that aircraft workers com- 
prise 57 per cent of the total of 24,750 
workers employed in all types of 
manufacturing. Total manufacturing 
also includes major subdivisions of 
food processing, fabricated metal 
products, machinery, and others. 


Fluid Dynamics Meeting 
in December 


The Fluid Dynamics Division of the 
American Physical Society will con- 
duct a symposium at the University of 
Virginia on December 28, 29, and 30 
on the subject of ‘‘Irreversible Proc- 
esses in Fluid Dynamics.”’ 


» Five Topics—There will be five 
half-day sessions devoted to the fol- 
lowing: 


e Energy Transport and Exchange: To 
include subtopics such as: energy trans- 
port by diffusion, heat conduction, radia- 
tion, accommodation coefficients, and 
effects of relaxation on energy transport. 
Applications to meteorology, oceanogra- 
phy, and combustion will be stressed. 

e Viscous and Plastic Flows: Various 
theoretical treatments such as absolute 


reaction rate, microscopic, etc., will be 
used to consider the relationship between 
viscosity and molecular properties of solu- 
tions, sludges, glass, liquid helium, and 
gases (high and low pressures). 

@ Mass Transport and Fluctuation: Dif- 
fusion of gases, Brownian movement, etc. 
e Entropy Changes in Irreversible Proc- 
esses: Definitions of entropy and tem- 
perature in flow systems, relationships be- 
tween time of observation, degree of 
knowledge of a system and its entropy, 
etc. 

e Energy Transfers in Shock, Flame and 
Detonation Fronts: Theories will be pre- 
sented of the structure of shock, flame, and 
detonation waves; equation of state of 
gases at high pressure; interaction and de- 
cay of shock waves. 

Each session will consist of three in- 
vited talks of 30 min. each, and 11/2- 
hour round-table discussion with a few 
invited participants catalyzing general 
discussion. In addition, there will be 
one half-day session for contributed 
papers. 

Requests for accommodations by 
nonmembers of the section should be 
sent to Secretary, School of Physics, 
Rouss Physical Laboratory, Univer- 
sity of Virginia, Charlottesville, Va., 
at the earliest possible date. 


Automatic Prop Control 
Approved for Bonanza 


Civil . Aeronautics Administration 
approval has been granted for use of 
Flight Research Automatic Propeller 
Control on the Beechcraft Bonanza, 
it was announced by Robert Haskins, 
M.I1.A.S., President of Flight Research 
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LAP POSITION 


Also: Fuel Flow Totalizer, Oil 


Automatic Pilois Quantity, Fuel Pressure, Water 
ght Poth Costel Systems Pressure, Hydraulic Pressure and 
Warning Units for all functions 
Plight Instruments 


Novigetion 


TACHOMETER 


| Power Gene: ONE Source, ONE High Quality, for Virtually 
Every Instrument in Your Flight Engineer's “Office” 


Engine Starting Equipment: — The nerve center in the huge and complex aircraft of today is the 
Flight Engineer’s instrument panel. To assure you the utmost in 
z uniformity and accuracy in this vital spot, Eclipse-Pioneer provides 
lee, precision remote indicating systems for practically every engine 
hes - Supply Regulating a function required. Each instrument is an example of the skill and 
re Equipmen' A craftsmanship that have built Eclipse-Pioneer’s reputation—one of 
3 the oldest and finest in the field. When you specify these all-important 

engine instruments for your planes, give yourself every advantage 

s iby selecting Eclipse-Pioneer—one source, one high quality for all. 


Alp Pumps 
Equipment 


CLIPSE-P 


TETERBORO, 


Export Séleg; Bendts internetione! Division, 72 


AVIATION CORPORATION 


LOOK For THE PIONEER mark oF Quauity 
REG. U.S. PAT. OFF. 
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Engineering Corporation, Richmond, 
Va. 

The governor converts the standard 
manually controlled prop of the 
Bonanza to constant speed, assuring 
constant engine r.p.m. regardless of 
turbulence, power setting, or attitude 
of the aircraft. 


American Mathematical Society 
Announces Proceedings of Sym- 
posia in Applied Mathematics 

Non-Linear Problems in Mechanics 
of Continua, the Proceedings of the 


First Symposium in Applied Mathe- 
matics, is the first of a new series of 


NEWS 


publications to be issued by the 
American Mathematical Society. This 
first volume will be available early 
this Fall at a list price of $5.25. 
Electromagnetic Theory, the Proceed- 
ings of the Second Symposium in Ap- 
plied Mathematics, will appear in 
October or November. The Proceed- 
ings of the First and Second Symposia 
are being published by the American 
Mathematical Society, 531 W. 116th 
St., New York, N.Y. A third volume, 
Elasticity, the Proceedings of the 
Third Symposium, will be published 
at a later date for the Society by the 
McGraw-Hill Book Company, Inc. 
New York, N.Y. 


Corporate Member News. 


¢ Nonjamming Control-Surface Actuator 
_., AiResearch Manufacturing Company 
is producing an electric actuator for the 
North American F-86 and other high- 
speed jet aircraft which is called a Tor- 
sional Friction Nonjamming Positive Stop 
Actuator. Unit employs a torque bar in- 
side the jack screw to absorb jam shock at 
end of the actuator stroke and to store up 
energy for the return stroke. Internal jam 
is thus eliminated, and positive action in 
the opposite direction is initiated. Actua- 
tors can withstand over 100 successive 
jam loads of 11/, tons each without indica- 
tion of failure. 

‘@ American’s $3,500,000 Net . . . Sharp 
increase in revenues and an effective 
economy program combined to put 
American Airlines System, in the black for 
the first half of 1949, realizing a net profit of 
$3,536,000, compared with a deficit of $4,- 
098,000 in first six months of 1948. Gross 
revenues exceeded those of first half of 
1948 by 29 per cent—$49,751,931 as 
against $38,473,490. While all types of 
traffic contributed to the increase, most 
significant was the increase in revenue 


the passenger-miles of 28 per cent to 760, 114,- 
tie 000 for first half of 1949. Flying opera- 
tions accounted for $2,100,000 of the $3,- 
ides 500,000 increase in total expenses for first 
zine half, although expenses were on down- 
and grade in June, company said. 
> of @ 25-Ton Bomb Lifts Ordered . . . A con- 
— tract for 16 new-type mobile bomb lifts for 

the Air Force has been awarded Boeing 
age Airplane Company (Wichita). Contract, 
all. amounting to $1,199,464, calls for the ten 


lifts capable of handling bombs weighing up 
to 50,000 Ibs. and six lifts for 22,000-lb. 
bombs. The 25-ton lifts in new contract 
will be improved versions of two designed, 
engineered, and built by Boeing—Wichita 
in1947-1948. They will hoist the 25-tonner 
from ground, raise it to height of 12 1/, ft., 
roll it 360° in either direction, shift it 4 in. 
either side of center and 10 in. fore and aft, 
and tilt it 6° up or down. The lift is 
Powered by electric motors actuating a 


pletion by mid-November. . . Other de- 
velopments: An automatic stabilizing de- 
vice for jet aircraft, which has been nick- 
named ‘Little Herbert,”’ applies suitable 
rudder movement to prevent ‘‘Dutch 
roll” characteristics common to most re- 
cent high-speed swept-wing military air- 
planes. When a gust hits the airplane, a 
gyroscope measures the rate of change of 
direction in the airplane’s compass. Am- 
plified rate-of-change signals control an 
electric motor, which puts the rudder into 
proper position for offsetting effect of the 
gust. Stabilizer does not interfere with 
normal steering of the aircraft by the 
pilot or automatic pilot... . Fueling a B-50 
Superfortress by a single truck from one 
inlet point in a little more than 15 min. 
would be possible with the second develop- 
ment. Forced feeding of fuel from the 
single inlet into the whole system is the 
basis of the system. Principal application 


is seen in military operations, where re- 
fueling time is often critical. . . A brake 
attachment that automatically prevents 
skidding and decreases airplane stopping 
distances—operation of the airplane’s 
normal hydraulic brake sets in motion an 
electronically controlled valving unit that 
maintains braking pressure at all times 
just below the skidding point. It has been 
employed with success on a Boeing X B-47 
Stratojet bomber and on a Boeing YC-97A 
Stratofreighter and is being installed for 
tests on a Boeing Stratocruiser... Boeing 
realized net earnings of $662,349 on sales of 
$110,825,138 in 6 months ended June 30, 
compared with loss of $1,074,510 on sales 
of $37,062,579 in same period last year. 
Backlog of orders is $359,028,203, with 203 
B-50’s and 42 Stratocruisers still to be 
completed. 


@ C.A.A. Approval . . . The Civil Aero- 
nautics Administration has approved a 
new three-bladed Curtiss electric mono- 
coque hollow-steel propeller for unre- 
stricted operation on Lockheed L-749 and 
L-749A Constellation airplanes at gross 
weights up to 107,000 lbs. The new pro- 
peller, Model C634S, was designed and 
built by the Propeller Division of Curtiss- 
Wright Corporation to improve the take-off 
and climb characteristics and to increase 
the speed of large transport aircraft. It 
utilizes the No. 830 blade design and has a 
diameter of 15 ft. Lockheed Aircraft 
Corporation has already received the first 
of the new propellers and has installed 
them on Constellations to be delivered to 
KLM—Royal Dutch Airlines. 


@ New Curtiss-Wright President 

Marking a second major step in the re- 
organization of Curtiss-Wright manage- 
ment, it was announced that Roy T. 
Hurley, former Director of Manufacturing 
and Engineering for Ford Motor Com- 
pany, was named President and a Director 
of Curtiss-Wright Corporation. Known as 
an outstanding expert in low-cost indus- 


LARGEST CONSOLIDATED FLYING BOAT 
The X P5Y-1 patrol plane, one of two being produced for the U.S. Navy, is nearing completion 


at the San Diego plant of Consolidated Vultee Aircraft Corporation. Powered by four Allison 
propeller-turbine engines (not shown installed), it has a gross weight of more than 60 tons. 
Some of the design features of the X P5Y-1 are a high length-beam ratio hull, high wing and 
single-fin tail, and comfortable interior fittings to improve crew efficiency on long missions. 
Flight tests were scheduled for this Fall at San Diego. 


hydraulic system. One man operates six 
control levers to load bomb in plane. In- 
itial deliveries are scheduled to be made in 
July, 1950, with contract calling for com- 
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DC Silicone (Life-time) 
Lubrication Pays Dividends 


The more progressive manufacturers of elec- 
trical equipment have found that DC Silicone 
(life-time) lubrication gives their customers long 
term, trouble-free service. That's true in motors 
ranging from industrial-units to the “flea-power” 
synchronous motors used in the kilowatt demand 
meters and time switches made for electric utility 

panies by Sang These devices must 
give several years of continuous and absolutely 
accurate service whether they're installed in the 
North where temperatures drop to — 40°F. or 
in the South where internal temperatures 
reach 180°F. 


PHOTO COURTESY SANGAMO ELECTRIC COMPANY 


DC 33 Silicone Grease retains its consistency to 
permit timing motors in demand meters and time 
switches to operate at constant speed in spite of 
varying climatic conditions. 


s 


g g s specified DC 33 Silicone 
Grease for the bronze sleeve bearings of these 
small synchronous motors after extensive com- 
parative testing. Their tests proved that DC 33 
‘was superior to any other lubricant for this 
application because it is practically non- 
volatile, heat-stable, and because it has low 
torque at low temperatures. Final proof is the 
fact that thousands of these little motors have 
given faultless service ever since Sangamo 
started to use DC 33 Silicone Grease over 3 
years ago. 


in oven and toaster timers, parking meters, 
wind velocity indicators and in the permanently 
sealed bearings of industrial motors, Dow 
Corning Silicone Oils and Greases have made 
permanent lubrication a practical reality. You 
can obtain more information about Dow Corning 
Silicone Greases from our nearest branch office 
or by writing for data sheet No. A-10. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Allanta © Chicago © Cleveland Dallas 
Los Angeles @© New York 


In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


orning 


SILICONES 


OW 
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trial production, Hurley is expected to 
emphasize increased production. As of 
June 30, company had a backlog of un- 
filled orders totaling $137,400,000 and is 
now producing more than half the require- 
ments for military and commercial pro- 
pellers. 


@ Super DC-3 to Use Skydrol . . . The 
new nonflammable hydraulic fluid, Sky- 
drol, developed jointly by Douglas Air- 
craft Company, Inc., and Monsanto 
Chemical Company (AERONAUTICAL EN- 
GINEERING REVIEW, p. 12, December, 
1948), will be used by the Super DC-3. 
Prototype Super DC-3 has been flying 
since last June 24 with the new safety fluid 
in its hydraulic system, says Donald W. 
Douglas, Jr., Douglas Testing Division 
Director. 


@ For British Antarctic Use . . . Two sets 
of light-plane floats have been sent to 
Great Britain by Edo Corporation, College 
Point, L.I., N.Y., for use with British 
government's Falkland Islands Dependen- 
cies survey near Antarctic Circle. Floats 
are to be fitted to Auster Mark V four- 
place airplanes. 


e@ Air-Cycle Air Conditioning ... F. E. 
Newbold, Jr., General Manager of the 
Stratos Corporation, a subsidiary of Fair- 
child Engine and Airplane Corporation, has 
announced that the U.S. Air Materiel 
Command has ordered three prototype re- 
frigeration units utilizing the air-cycle 
principle. The units will be used to cool 
aircraft on the ground in order to maintain 
the efficiency of personnel and to safeguard 
radar and photographic equipment from 
high temperatures. They are also expected 
to find application in cooling instrument 
overhaul shops in oppressively hot cli- 
mates. Cooling capacity will be equal to 
14 tons of ice per day. No special gases or 
fluids are required for operation, and the 
units can be operated without water if 
none is available. Each unit will measure 
3 by 3 by 7!/. ft. and will weigh less than 
1,000 Ibs. Their weight and size will 
facilitate their transportation by air as 
needed at advance bases. 


@ Centrifugal Machine Shapes Canopies 

. Goodyear Aircraft Corporation has 
designed and placed into production a 
centrifugal machine for forming Plexiglas 
canopies for Air Force and Navy airplanes. 
Shaping of the canopies is done by heating 
a sheet of Plexiglas to a soft, pliant state 
and then spinning it at high speed in a re- 
taining frame suspended from a large ro- 
tating shaft. The spinning is controlled 
until the Plexiglas has been extended to the 
desired shape and is continued until it has 
cooled to a set condition. 


@ Operating Profit for First Half of 1949 
... Lear, Incorporated, reports net operat- 
ing profit of $222,000 on sales of $3,700,000 
for the 6 months ended June 30, 1949. 
Sales for the first half of 1948 were $2,416,- 
000 and increased to $2,910,000 for the 
second half. The full year of 1949 showed 
an operating loss of $702,000. On June 30, 
1949, unfilled order backlog was $4,900,- 
000, with additional contracts of $2,500,- 
000 in process of acceptance. On the same 
date, current assets were $2,868,000 and 
current liabilities were $615,000, or a cur- 
rent ratio of 4.6 to 1. 
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@ Steel for Low Temperature Service . , 
Lebanon Steel Foundry has developed an 
alloy steel, designated as Lebanon Grade 
22, for use at operating temperatures ag 
low as —423° F. It is an austenitic cast 
ferrous alloy, containing 19.5 per cent 
chromium and 9 per cent nickel among 
other alloying constituents. This steel hag 
been used for steel castings for pressure 
equipment in storage facilities for liquid 
oxygen used as a propellant for rocket 
engines. Lebanon Grade 22 is also being 
used successfully in applications where 
heat-resistant characteristics at extremely 
high operating temperatures are called for, 
as in some jet-engine components and 
turbosupercharger parts. 


@ Martin in the Black . . . The Glenn L, 
Martin Company reported sales of $23, 
032,953 and net income of $976,874 for § 
months ended June 30. This compares 
with a $719,034 loss on sales of $26,688,328 
in same period last year... Martin has 
been awarded major subcontracts totaling 
$6,651,000 for manufacture of parts and 
assemblies for the Grumman F9F, AF-1, 
and AF-2 Navy airplanes. All of this 
work is in addition to the Martin com- 
pany’s production of pilotless aircraft and 
its Navy contracts for two Martin-de- 
signed airplanes, the AM-1 Mauler dive- 
torpedo-bomber and the P4M-1 Mercator 
long-range land-based patrol plane. 


Console-Type Instrument Panel... 
North American Aviation, Inc., working 
with the U.S.A.F. Aero Medical and 
Equipment Laboratories, has designed an 
instrument panel for the North American 
B-45 Tornado four-jet bomber to provide 
optimum visibility of all flight instru- 
ments. Principal flight instruments are 
located in a double row on the center of the 
panel. The panel is tilted 15° forward 
from horizontal about an approximate 
axis midway between the upper and lower 
rows of instruments. This affords a better 
visibility cone for the pilot. The sides of 
the panel, which is approximately 50 in. 
wide, are rotated 15° inboard toward the 
pilot, so that a focal point is achieved 
which places dial faces at about the same 
viewing angle and lessens the viewing dis- 
tance to the ends of the panel. Instru- 
ments are grouped in relation to function 
and usage... In the 9 months ended last 
June 30, net income of North American 
Aviation, Inc., rose to $5,195,044 on sales 
and other income totaling $93,300,583, 
compared with $1,258,185 on $39,607,065 
in same period last year. 

@ Passes First Flight Test . . . The 
Northrop Raider C-125 light assault 
transport successfully completed its first 
trial flight on August 1. Twenty-three 
Raiders are being built by Northrop Air- 
craft, Inc., for the U.S. Air Force—13 for 
assault transport service and 10 for Arctic 
rescue work. The three-engined trans- 
port is designed to provide air lift from 
staging areas directly tofront-line positions. 
Full-span flaps, high-lift wings, and fixed 
landing gear with long-travel shock struts 
facilitate operation from unimproved run- 
ways and rough terrain. Routine flights 
require only a two-man crew. A rear ramp 
door permits vehicles to be driven directly 
aboard. Wing span is 87 ft.; length, 65 
ft.; and height, about 24 ft. Pay-load 
capacity is 5 tons. 
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@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink-taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
Imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

If you like a duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth, 
It is good for ink as well. 


IMPERIAL 
TRACING 


SOLD BY LEADING STATIONERY AND DRAW- 
ING MATERIAL DEALERS EVERYWHERE 


ILA.S. NEWS 


@ Meat Run... Northwest Airlines, Inc., 
was granted C.A.B. permission for special 
rates on meat shipments to Hawaiito help 
ease the vittles crisis arising from the 
stevedores’ strike. New rate is 30 cents a 
pound on a 100-lb. minimum for deliveries 
from Seattle-Tacoma, Wash., and Port- 
land, Ore., a drop from 57 cents per pound. 
Flights are scheduled for three times a 
week. 

@ Distributors Named ... The Parker 
Appliance Company has appointed Dur- 
ham Aircraft Company, Woodside, N.Y., 
and Standard Products, Inc., Wichita, 
Kan., distributors for Parker O-rings for 
static and dynamic hydraulic seal applica- 
tions and for fuel resistance service. 


@ Maiden Flight . . . North America’s 
first jet commercial transport flight was 
made at suburban Malton Airport, 
Toronto, Canada, last August 10, when 
Avro C.102 became air-borne before a few 
score watchers. Designed and built by 
A. V. Roe Canada, Ltd., the C.102 jet- 
liner is powered by four Rolls-Royce 
Derwent engines. 

@ Solar Net Up... A net income of $1,- 
203,287 on sales of $17,376,199 for the 
fiscal year ended April 30 was reported by 
Solar Aircraft Company, compared with 
$800,967 net income on $14,472,336 sales 
for previous year. 

@ U.S.A.F. Orders Attitude Indicators... 
Sperry Gyroscope Company has received a 
contract from the Air Force for more than 
2,800 vertical gyros, a new attitude- 
indicating aircraft instrument. Wright- 
Patterson Air Force Base also has placed 


| orders for more than 700 directional gyros 


and 293 Gyrosyn compasses. 

@ “Vibratab” Pickup . . . Telecomputing 
Corporation has developed a vibration fre- 
quency pickup weighing less than 1 Gm. 


| and measuring */;,in.in diameter. It hasa 


frequency response from 3 to over 2,000 
cycles per sec. and a life of 100 to 300 
hours. The ‘“Vibratab’’ is intended for 
use in rocket and missile studies, flight 
testing of aircraft control surfaces, wind- 
tunnel experimentation, power-plant and 
accessory testing, and other types of 
vibration investigation. 

@ Thompson Profits . . . A consolidated 
net profit of $2,621,523 on sales amounting 
to $53,088,060 for 6 months ended June 30 
was realized by Thompson Products, Inc. 
Last year company scored a $2,397,847 
profit on $48,880,751 sales for the corre- 
sponding period. 


1.A.S. Newslines 


> Enters Private Business... Resig- 
nation of Rex B. Beisel as Vice- 
President and General Manager, 
Chance Vought Aircraft Division, 
Dallas, Tex., has been accepted by 
United Aircraft Corporation. Mr. 
Beisel, F.I.A.S., is entering private 
business in Dallas because of pressure 
under which he had worked during 


| war years and postwar readjustment 


period. 


> Taking Over ...R. C. Blaylock, 
A.F.1.A.S., former Chief Engineer of 


LATEST F-84-E 


REPUBLIC 


‘ROTORAC’ R-114 M2, an im- 
proved model of the unit installed 
on earlier series THUNDER JETS has 
AMC approval for the following 
applications on the latest ‘E’ series: 


© Rudder Trim Tab Actuation — 

® Aileron Trim Tab Actuation 

® Aileron Boost Ratio Adjustment 

Elevator Advantage 
Adjustment (pending) 

Standardization on Airborne equip- 

ment allows one unit to serve four 

installations simplifying design and 

maintenance. Why not avail your- 

self of this service? 


WRITE FOR LITERATURE TODAY! 


ACCESSORIES CORPORATION 
25 MONTGOMERY STREET « HILLSIDE 5, NEW JERSEY 


Sales Representatives 
JAMES L. ADAMS & CO. « LOS ANGELES 6, CAL. 
W. N. WRIGHT « DALLAS, TEXAS 
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the Airplane Division of Curtiss- 
Wright Corporation, has taken over 
the duties of Director of Engineering 
following the resignation of W. K. 
Ebel. A veteran aeronautical engi- 
neer, Mr. Blaylock is known as de- 
signer of Curtiss Helldiver, more than 
5,000 of which were produced for 
Navy during World War IT. 

> Brady Director of Engineering... 
George W. Brady, F.I.A.S., has been 
promoted to newly created post of 
Director of Engineering for the Pro- 
peller Division of Curtiss-Wright Cor- 
poration and will supervise engineer- 
ing development of new rocket power 
plants, as well as propellers. Mr. 
Brady is 1948 winner of the Reed 
Award sponsored by the I.A.S. 


> Lamme Award to Dr. Compton... 
Dr. Karl T. Compton, F.1I.A.S., Chair- 
man, Research & Development Board, 
National Military Establishment, was 
presented with the Lamme Award of 
the American Society for Engineering 
Education ‘“‘for his achievements in 
scientific and engineering education as 
a teacher, research worker, administra- 
tor, and author...’ Award was 21st 
Lamme Medal to be given by the 
Society. 

> Joins Fairchild Aircraft 
Robert A. Darby, A.F.I.A.S., is a 
member of the Preliminary Design 
Group, Fairchild Aircraft Division, 
Hagerstown, Md., having left Curtiss- 
Wright (Columbus) where he was 
Project Engineer of the guided missile 
project, MX-772. 

> Ebel Joins Canadair . . . William 
K. Ebel, F.I.A.S., veteran of 27 years 
in aviation industry, has been ap- 
pointed Vice-President in Charge of 
Engineering for Canadair Ltd. Pre- 
viously Director of Engineering for 
Curtiss-Wright and Chief Engineer for 
The Glenn L. Martin Company, he 
brings to Canadair a broad design ex- 
perience, embracing many types of 
aircraft ranging from 83-ton Martin 
Mars to jet aircraft and guided mis- 
siles. He will be responsible for all 
Canadair’s engineering activities, in- 
cluding design, research, and develop- 
ment. Mr. Ebel will reside in Mon- 
treal with his family. 


> Tuck’s Hill Development... Carl 
de Ganahl, A.F.I.A.S., has been 
quietly doing development engineering 
work on airport and ground equip- 
ment which he expects will reach the 
manufacturing stage before long. Mr. 
de Ganahl, whose address is Tuck’s 
Hill, Green Lawn, L.I., N.Y., has been 
working on his own development since 
December, 1948. 


>» Greenwood to Fairchild — 
Ernest J. A. Greenwood, Jr., A.F.I.- 
A.S., has joined Fairchild Aircraft 
Division, Hagerstown, Md., as a mem- 


ber of the engineering staff. He had 
been with Chance Vought Aircraft 15 
years, most recently as Project Engi- 
neer and Chief of Design. 

> Transfer... W.A. Klikoff, A.F.I.- 
A.S., has been transferred from Chief, 
Aircraft Division, C.A.A., Chicago, 
to same position in Seattle, Wash., 
C.A.A. office. New address is P.O. 
Box 3224, Seattle 14. 

> Factory Manager... Capt. J. N. 
Murphy, U.S.N., A.F.1.A.S., has been 
transferred from duty as Director of 
the Piloted Aircraft Division, Bureau 
of Aeronautics, to duty as Manager of 
the Naval Aircraft Factory, Phila- 
delphia. 

> Visited Sweden... Wilbur C. Nel- 
son, A.F.I.A.S., Professor of Aero- 
nautical Engineering, University of 
Michigan, and Past-Chairman, I.A.S. 
Detroit Section, recently returned 
from a 5-week visit to the Aeronautical 
Research Institute of Sweden as a 
guest of the Institute. While in 
Stockholm he discussed with the 
Director of the Institute, Bo Lund- 
berg, problems concerned with the 
Swedish supersonic aerodynamic test- 
ing program—particularly the plan- 
ning and construction of new super- 
sonic wind tunnels. 

> Trustee . . . John K. Northrop, 
F.I.A.S., President of Northrop Air- 
craft, Inc., has been elected a member 
of the Board of Trustees of Occidental 
College, Los Angeles. 


1.A.S. Sections 


Dayton Section 


W. A. Barden 


Corresponding Secretary 


A new slate of officers was elected at 
the July 28 meeting as _ follows: 
Chairman, A. F. Arcier; Vice-Chair- 
man, Ezra Kotcher; Treasurer, Miss 
Elizabeth M. Kriegsmann; Corre- 
sponding Secretary, W. A. Barden; 
and Recording Secretary, R. W. 
Hoeflein. 
> Jet Copter Rotors— Miss Elizabeth 
M. Kriegsmaun, Project Engineer, 
Propeller Laboratory, Engine Di- 
vision, Air Materiel Command, gave a 
preliminary talk on the advantages ob- 
tained in the use of jet power for heli- 
copter rotors. 

Simplification of fuselage, she said, 
results from elimination of heavy pis- 
ton-type engine and _ transmission. 
This makes possible exceptionally 
high pay load as compared with 'cop- 
ters powered by reciprocating engines. 

One of the disadvantages, said the 
speaker, is poor specific fuel consump- 
tion of ram-jet engines. A major ad- 
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vantage of the jet-powered helicopter 
is the absence of torque on the fuse: 
lage, with the result that the craft cay 
be controlled directionally merely by 
means of a rudder. 
> Soaring Developments—C apt, 
Ralph Barnaby, U.S.N. (ret.) 
spoke on “Modern Developments ig 
Soaring,’’ confining himself to the U.S, 
with the explanation he was not aware 
of developments behind the Irog 
Curtain. However, he mentioned the 
fact that many Polish and Czech sail 
planes were establishing outstanding 
performance records before the war. 
Sailplanes holding present records, 
Captain Barnaby said, were designed 
in 1935-1938. First American post 
war design was developed by Schwei 
zer Aircraft, of Elmira, N.Y., an all 
metal craft that has made some sur- 
prising distance performances. 
> Pressurized Sailplane—Altitude 
record for sailplanes, the speaker said, 
is 33,500 ft., made by Johnny Robinsog 
at Bishop, Calif. An organization ig 
California is developing a pressurized 
cabin sailplane with which it is hoped 
to reach an altitude of 50,000 ft. 
Good sailplanes, said Captain Barn- 
aby, should have a sinking speed of 
not more than 2.5 ft. per sec., pointing 
out that thistle-down in still air falls 
at about 3 ft. per sec. A sailplane 
weighing 600 lbs. and having a glide 
ratio of 30:1, has a drag of 20 lbs. 
with controls in neutral. Deflection 
of ailerons, rudder, or elevators causes 
rapid increase in drag, he said. 
Performance of sailplanes can be 
calculated by means of a polar diagram 
of the sailplane in conjunction with the 
plotted data for thermals normally 
existing, the speaker explained. High- 
est upward velocity of thermal is at 
the center, but the sinking speed of the 
sailplane is greater for small radius of 
turn, so that the best performance is 
attained at a radius of flight which 
places the sailplane at some point 
well below the maximum upward 
velocity of the thermal. 
Instrumentation—Sailplane instru- 
mentation should inelude sensitive 
rate-of-climb and rate-of-sink indica- 
tor of pellet typé known as a variome- 
ter. Soaring pilots fefer to ‘‘red air” 
and “‘green air’’ because of the color of 
the pellets in the climb and sink tubes 
of the indicator. In addition, turn- 
and-bank indicator -and altimeter 
usually are included in the instrumen- 
tation. 


Texas Section 
R. F. Pence, Secretary 


A dinner meeting was held August 
12 with the Texas Soaring Association 
at Carswell Air Force Base, Ft. 
Worth, with E. A. Kurzawa acting as 
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The creative power of D. F. “Truly” Warner, designing en- 
gineer with General Electric’s Aircraft Gas Turbine Divisions, a: 
sparked the design or development of five great G-E jet en- 


dius of gines. With an impressive design background in steam +d 
ance 1s turbines and turbosuperchargers, Warner pioneered aircraft 

—_ gas turbine development in this country. His first work was i 
will based on the original Whittle engine. tt 
He designed the I-A and I-16 engines which powered Bell’s \) 
a P-59—the first jet-propelled plane in the United States. He 4 


supervised the design of the I-40 engine—power source for 
Lockheed’s F-80 “‘Shooting Star.” In 1945 he took over further 


indica- 
riome- 


-d air” development of the J35 engine originally designed in Sche- 

olor of nectady. Shortly after, he supervised design and development 

: “a of the J47, one of the most powerful jet engines in produc- yl 

meta tion. The J47 furnishes power for North American’s F-86 and a 

‘umen- B-45A, Boeing’s B-47, Republic’s XF-91, and supplements G-E 
turbosupercharged piston engine power in Convair’s B-36. | 

Many G-E engineers such as “Truly” Warner are working | 

today to provide new and better products for you and the :) 
aviation industry. Your nearest G-E representative will de- 
scribe in detail the aviation products we engineer and manu- i 

Augugs facture. See him today. Apparatus Department, General 

— Electric Company, Schenectady 5, N. Y. 
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Chairman. About 180 members and 
guests attended. 

> Glider Influence—Dr. Alexander 
Lippisch, noted German scientist, 
spoke on the “Influence of the Glider 
in the Progress of the Aeronautical 
Sciences.” 

Tracing the evolution of sailplane 
design from the days of the Wright 
brothers, Dr. Lippisch gave details of 
research conducted in Germany after 
the first World War when powered 
aircraft were forbidden. 

Discovery of the advantages of high 
aspect ratio, of thermal soaring, and 
the development of tailless gliders, 
including the delta wing plan form, 
were related in terms of personal ob- 
servations. Contributions of glider 
experiments to the solution of low- 
speed stability and control problems 
in powered aircraft and the design re- 
lationship of low sinking speed in a 
glider to high altitude and range per- 
formance in powered aircraft were 
pointed out by the speaker. 
> Buzzards with Instruments—Dr. 
August Raspet, Research Associate, 
Mississippi State College, spoke on 
“The Sailplane as a Research Tool.” 
Describing experiments in which sail- 
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planes were used to measure the dis- 
tribution of convection currents near 
cloud formations, Dr. Raspet men- 
tioned that buzzards were equipped 
with instruments and sailplane pilots 
observed the soaring technique of 
birds at close range. 


Student Branches 


Academy of Aeronautics 


A short talk was given by Walter 
Theilhart at the July 13 meeting in 
which he described an experiment 
using the Kerr cell to determine the 
speed of light. 


Northrop Aeronautical Institute 


A dinner meeting was held August 
10 at the I.A.S. headquarters in Los 
Angeles on Beverly Blvd. Guest 
speaker of the evening was Edward I. 
Brown, Preliminary Design Engineer 
at the Turbodyne Corporation, whose 
topic was ‘The Development and 
Potentialities of Gas Turbine Power 
Plants (Propeller and Jet).” 


FIRST SASI DIRECTOR 


H. McKinley Conway, Jr., MI.A.S., 
young Southern scientist, has been named 
first Director of Southern Association of 
Science and Industry, regional nonprofit, 
nonpolitical organization devoted to pro- 
motion of industrial research as a solution 
to Southern economic problems. A _ native 
of Alabama, Mr. Conway has two engineer- 
ing degrees from Georgia Tech, and served 
as Assistant to Director of Research, 
N.A.C.A., during part of war. As Navy 
officer, he was assigned Project Engineer in 
charge of tests of Navy's first jet-propelled 
plane in California. 


News of Members 


Allan A. Barrie, M.I.A.S., noted pilot 
and air transport operations executive, has 
been appointed Manager of the Atlantic 
Division of Transocean Air Lines. A 
veteran of 20 years’ experience in air trans- 
portation, he recently completed the opera- 
tions organization of Trans-Pacific Air 
Lines for service in Hawaiian Islands. 
New duties will embrace expanding opera- 
tions of Transocean Air Lines on all sides 
of the Atlantic. 


Carl Berg, Jr., T.M.I.A.S., is in business 
for himself, undertaking small home con- 
struction. Address is 717 Abbot Ave., 
San Gabriel, Calif. 


Robert H. Broker, T.M.I.A.S., is with 
Chance Vought Aircraft, Dallas, Tex., as 
Manufacturing Foreman, Plastics. Ad- 
dress is 3804 Statford, Dallas. 


Starr J. Colby, T.M.I.A.S., who for the 
past year has been teaching aeronautical 
engineering subjects at Boston University 
for the New England Aircraft School, 
entered the Graduate School of the Uni- 
versity of Michigan to work toward an 
advanced degree while doing part-time re- 
search. He expects to be in Ann Arbor for 
several years. New address: 1715 S. 
University Ave., Ann Arbor, Mich. 


Subodh C. Das, who had been a trainee 
in Pan American World Airways System at 
San Francisco Airport, is now in the Air- 
craft Engineering & Design Department of 
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Hindustan Aircraft Ltd., Bangalore, Ip. 
dia. 


Commander R. H. Dasteel, who re 
cently was promoted from Lt. Comdr., js 
now in Los Angeles, c/o Bureau of Aero. 
nautics General Representative, Room 
702, 1206 Santee St., Los Angeles 15 
Calif. He had been in Washington jy 
BuAer, Navy Department. 


James R. Edberg, T.M.I.A.S., has been 
named Junior Engineer in Boeing Airplane 
Company (Seattle). New address is 1619 
32 Ave., Seattle 22, Wash. 


Richard H. Frost, M.I.A.S., former Chief 
Engineer, Arens Controls Company, has 
joined the staff of the Stanley Aviation 
Corporation as Senior Project Engineer, 
An honor graduate of Rensselaer Poly. 
technic Institute, he has also served as an 
engineer for Pan American and as a test 
pilot and project engineer for Bell Air 
craft. Present assignment involves design 
and development of aircraft rocket motors 
and rocket accessories. 


Paul E. Gravelle, T.M.I.A.S., is a 
Weather Observer at Mt. Washington 
Observatory, Gorham, N.H. 


James A. Graves, T.M.I.A.S., is now on 
the staff of the Engineering Department, 
Stanolind Pipe Line Company, Tulsa, 
Okla. 


Adrian A. Boon Hartsinck, M.I.A.S, 
resigned from Alvin P. Adams & Asso- 
ciates in Los Angeles where he headed the 
office closed by the company in a move to 
center all activities in New York. 


PROMOTED 


R. R. LaMotte, M.I.A.S., has been named 
Chief Engineer for Aeroproducts Division, 
General Motors Corporation, Dayton, Ohio. 
Joining Aeroproducts as Chief Metal- 
lurgist in 1941, Mr. LaMotte became 
Manager of Product Engineering in 1946, 
and in March, 1947, he was promoted to 
Assistant Chief Engineer. He has been 
Acting Chief Engineer since last January. 
A graduate of Earlham College and Purdue 
University, the new Chief Engineer was 
with Standard Oil, Borg-Warner, and In- 
ternational Harvester companies before 
going to Aeroproducts. 
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ILA.S. NEWS 


ilore, Ip. Inc., is now in the Flight Test Division, 


Aerodynamics Section, Douglas Aircraft 


who fre (Santa Monica). 


‘omdr., jg 


of Aer Gayle C. King, T.M.I.A.S., is Engineer- 
> Roam ing Draftsman “B’’ at North American 
geles 1§ Aviation, Inc., Inglewood. Home address 


ngton jy is 1829 Amar St., San Pedro, Calif. 

Eugene W. Kulesh, A.M.I.A.S., -re- 
signed as Production Manager, Republic 
Aviation Corporation, and has joined the 
staff of Servomechanisms, Inc., Old 
Country and Glen Cove Rds., Mineola, 
N.Y. 


has been 
Airplane 
s is 1619 


ner Chief 


any, has John S. Marshall, Jr., T.M.I.A.S., is a 


Aviatig Fire Insurance Inspector for the National 
Pal Inspection Co., Chicago, Ill. Home ad- 
aa te dress is 302 W. 65th St., Chicago 21. 

as an 


“ts Pe Edward R. C. Miles, M.I.A.S., has been 
es design NEW PESCO V.-P. athematician, The WINS WESTINGHOUSE AWARD 
t motors Naming of John A. Lauck, MI.A.S., as 


Cooperative Research. New address is 
1315 St. Paul St., Baltimore 2, Md. Pre- 
viously, Mr. Miles was Senior Mathema- 
tician, Applied Physics Laboratory, Johns 
Hopkins. 


The George Westinghouse Award, sponsored 
by the Westinghouse Educational Founda- 
tion and presented annually for distinguished 
contributions to the teaching of engineering 
students has been awarded this year to Dr. 
Joseph Marin, MI.A.S., Professor of En- 
gineering Mechanics, The Pennsylvania 
State College. Citation was for ‘‘his 
effective contributions to the training of 
graduate and undergraduate students in the 
field of applied mechanics; for his impor- 
A.M.LAS., tant contributions, through research, to 
knowledge of the applications of principles 
of mechanics to the uses of engineering ma- 


Vice-President of the Pesco Products 
Division of Borg-Warner Corporation, 
topped a list of new appointments given out 
by R. J. Minshall, FI.A.S., President of 
Pesco. Mr. Lauck, who has been Chief 
Engineer of Pesco’s pump division for the 
last 4 years, has been with the company since 
1937 and has taken a leading part in de- 
velopment of Pesco’s nationally known line 
of fuel, vacuum, and hydraulic pumps for 
aircraft and a new series of “pressure 
loaded”’ hydraulic pumps for industrial 
He is a graduate of Ohio State Uni- 


., IS a 
shington 


NOW on 
artment, 
Tulsa, 


Walter S. Misener, M.I.A.S., who was a 
Graduate Teaching Assistant at Purdue, is 
Research Project Engineer for Carrier 
Corporation, Syracuse, N.Y. 
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Clarence C. Pell, Jr., 
formerly with Flight Safety Foundation, is 
now Aviation Adviser, Marine Office of 
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Carl G. Holschuh, M.I.A.S., has been 
named Vice-President for Manufacturing 
of the Sperry Gyroscope Company. 
Holder of many inventions in his name, he 
is responsible for the Sperry gunsight and 
turret development for the B-17’s. He 
advanced to the post of Chief Engineer in 
1946 and, since 1947, has been both a Vice- 
President and Works Manager of the 
Sperry plant at Great Neck, L.I., N.Y. 


Eugene B. Jackson, A.M.I.A.S., is no 
longer with Documents Requirements 
Section, Central Air Documents Office, 
Wright-Patterson Air Force Base. He is 
now Chief, Research Information Control 
Section, Research & Development Branch, 
Military Planning Division, Office of the 
Quartermaster General, U.S. Army, Wash- 
ington 25, D.C. 


Robert B. Jenny, T.M.I.A.S., former 
Design Engineer of Fairchild Pilotless 
Plane Division, Fairchild Engine and Air- 
plane Corporation, Farmingdale, L.L., 
N.Y., is now in the Aerodynamics Group 
of the Douglas Aircraft Long Beach plant. 


New address is 2297 E. Pacific Coast 


Hwy., Long Beach 4, Calif. 


Theodore R. Just, T.M.I.A.S., formerly 
with the Structures Section, El Segundo 


Division of Douglas Aircraft Company, 


America, 116 John St., New York City. 


J. M. Robertson, M.1.A.S., has been 
transferred from Associate Professor of 
Civil Engineering to Professor of Engi- 
neering Research at the Ordnance Re- 
search Laboratory of the School of Engi- 
neering of The Pennsylvania State College. 
He is now in charge of operation of the 
large, high-speed water tunnel being built 
at State College. 


Charles T. Roelke, M.I.A.S., formerly 
Assistant Chief, Eastern field engineering, 
United Aircraft Service Corporation, has 
been transferred to the Sales Department 
of Pratt & Whitney Aircraft. He will 
assist in contacting the military services 
and air-frame makers in connection with 
aircraft installations of Pratt & Whitney 
engines. 


Arthur W. Rogers, T.M.I.A.S., is in the 
Structures Branch, Engineering Depart- 
ment, Bell Aircraft Corporation. He was 
graduated from Brooklyn Polytechnic In- 
stitute last June with a Master of Aero- 
nautical Engineering degree. New ad- 
dress: 673 Chilton Ave., Niagara Falls, 
N.Y. 


George Sonnemann, 


(I.A.S. News is continued on page 83) 


T.M.LA.S., is 
Assistant Professor of Aeronautical Engi- 
neering, Department of Mechanical Engi- 


terials; for his many scientific and technical 
articles which have brought the results of ex- 
perimental researches into reach of practicing 
engineers; and for his painstaking efforts to 
develop better teaching materials in the form 
of textbooks, class notes, and laboratory 
equipment.” 


neering, Drexel Institute of Technology, 
Philadelphia. He previously was Instruc- 
tor in Engineering Mechanics at Uni- 
versity of Detroit. 


C. F. Van Thullenar, M.I.A.S., is Assist- 
ant Regional Director for the U.S. 
Weather Bureau, Kansas City, Mo. 
Formerly Chief, Meteorological Branch, 
OMGUS, APO 62, New York City, he 


‘ now is at 301 U.S. Court House, Kansas 


City 6. 


Jack L. Vawter, T.M.I.A.S., has been 
Flight Test Analyst ‘‘B’’ at the Ft. Worth, 
Tex., plant of Consolidated Vultee Air- 
craft Corporation for more than a year. 
Present address is 714 W. Maddox, Ft. 
Worth. 


Donald C. Winger, T.M.I.A.S., is with 
the Atomic Energy Commission as Project 
Engineer at the University of California. 
Address is 1001 N. Lafayette Ave., Albu- 
querque, N.M. 
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The segments of the pie marked with asterisks (*) are 
self-supporting. Each produces sufficient income to 
carry itself, with a little left over toward general 
1.A.S.expense. About 25 percent of the institute's 
income is provided by individual members’ dues. 


Prelimi 


The 
It is 
staten 
of the 
limina 
pects 
audite 


predic 
woulc 
rathe! 


PREPRINT. 
MSE TN ROSTER comp 
fiscal 
NOinectSe™ ra 
Th 
new | 
has t 
regul 
with 
draw 
Cour 
16 


(*) are 
ome to 
general 
stitute's 
yes. 


Preliminary Report 


The Institute’s fiscal year ended on September 30. 
It is obviously impractical to publish the financial 
statement for the year just closed in the October issue 
of the REVIEW, but it is possible to draw off some pre- 
liminary indications of our financial position and pros- 
pects at this time. During the next several months our 
auditors go to work, and we will, as usual, publish the 
complete, audited statements with the reports of our 
Annual Meeting early next year. 

Again, we are glad to be able to advise I.A.S. Mem- 
bers that your organization is in sound financial condi- 
tion. Three years ago, a rather gloomy view of our 
financial future was held in certain quarters. Dire 
predictions were broadcast as to operating losses that 
would lead to serious dissipation of the Institute’s 
rather modest reserves. The fact that the entire air- 
craft industry was experiencing red-ink figures at the 
time lent some weight to the prognostication. 

Your management accepted this challenge and now 
offers the following for the record. The figures for the 
fiscal years 1946 through 1948 were taken from I.A.S. 
audited statements published annually in the REVIEW. 
The current year’s figures are estimates based on 10 
months actual, plus two months estimated, but they 
will probably show little variation at the end of the 
year, 

Thus it can be seen that the Council's directive to the 
new management to ‘‘balance the Institute’s budget,”’ 
has been complied with. During the past 3 years the 
regular operations of the Institute have been conducted 
without drain on its reserves. Several small with- 
drawals from Reserve have been authorized by the 


; Council during the past 18 months for the support of 


initial West Coast building activities, but no money 
from this source has gone into any routine activity. 
We are standing on our own feet financially. 


Fiscal Gain (+) or 
Year Income Expense Loss (—) 
*1945-1946 $311,494 $316,228 — $4,734 
1946-1947 255,956 255,581 + 375 
1947-1948 275,957 278,911 — 2,954 

1948-1949 (318,700) (311,300) (+ 7,400) 


Net result—4 years’ operation + 0. 


* Only 4 months of this fiscal period under present manage- 
ment. 


During this period, the Institute’s activities have 
been broadened on all fronts. Readers of the REVIEW 
are familiar with the record in that respect. We have 
gone through three of the most active years in I.A.S, 
history. The ‘“‘proof of the pudding”’ in this case lies 
in the picture of steady growth of membership, both 
individual and corporate. Without ‘drives’ or “‘cam- 
paigns’” I.A.S. Membership has climbed steadily in 
those 3 years from a total (including students) of 8,000 
in December, 1946, to 11,000 at the present time. 

To give some indication of how I.A.S. budgets are 
distributed, the chart on the page opposite has been 
prepared. It shows in general terms where our money 
goes. The percentage that is applied directly to mem- 
ber services speaks for itself. 

There is no mystery about the operation of this 
organization. The books of the Institute are open for 
inspection by any regular member at any time. The 
fully detailed annual report will appear in a later issue. 
This is just a quick “‘howgozzit” for your ready refer- 
ence. 
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(1) SumMMaARY 


Exploration of the earth’s atmosphere is today one of the most 
interesting and challenging fields of scientific endeavor. A 
thorough knowledge of the characteristics of the earth’s environ- 
ment is important in the fields of astronomy, meteorology, com- 
munications, aeronautics, and astronautics. This fact has re- 
sulted in intensified research by workers in these fields during 
the past few years. It is to these workers that we owe our ex- 
tensive, yet by no means complete, information about the earth’s 
atmosphere. 

It is considered important that all workers in the aircraft and 
missile fields should keep abreast of new information concerning 
the atmosphere in order to interpret its influence on their designs. 
This paper is dedicated to presenting a broad nonmathematical 
résumé of the present state of knowledge. 

The relationship of the earth’s atmospheric characteristics to 
the fields of aeronautics and astronautics is discussed. It is 
shown that the rarefied regions of the upper atmosphere require 
the extension of aerodynamic theories into new realms of fluid 
mechanics. These realms are defined in terms of the funda- 
mental aerodynamic parameters—Reynolds Number and Mach 
Number. The problems of flight through and beyond the earth’s 
atmosphere are reviewed with respect to the influence of atmos- 
pheric characteristics upon them. 

A discussion of many of the more important physical charac- 
teristics of the atmosphere up to altitudes of 1,000 miles is 
presented. The relations of these characteristics to the 
human body, meteorology, and communications are briefly re- 
viewed. 


(II) INTRODUCTION 


1944 THE DovuGLas AIRCRAFT COMPANY, INC., 
prepared a chart entitled, ‘Characteristics of the 
Earth’s Atmosphere—Summarized from Information 
Available in 1944.” This chart was widely distributed 
throughout this country and abroad and a general inter- 
est in the subject was indicated. During the interim 
there has been continued and more intensified research 
by workers in practically all branches of the physical 
sciences in an effort to learn more of the earth's environ- 


* Aero-Thermodynamics Engineer, Aerodynamics Section, 
El Segundo Plant, Douglas Aircraft Company, Inc. 


E 


ment. 


These efforts have been stimulated by technical 
advances in the broad fields of transportation, com- 
munication, and meteorology. 


The original chart is now out of print. In the course 
of research for the preparation of a revised, up-to-date 
chart, the author was impressed with the wealth of 
published information scattered throughout periodicals 
and books not usually read by aircraft engineers. It 
seemed desirable to elaborate upon the information pre- 
sented in the revised ‘‘Atmosphere Chart’’ (separately 
inserted in this issue). In so doing, an integrated 
résumé of the atmospheric information would be pre- 


sented for the information of workers in aeronautics and 
allied fields. 


In order to appeal to a larger group of readers, mathe- 
matical derivations of the numerous equations used in 
obtaining or defining atmospheric characteristics are 
avoided. The interested reader is referred to the ex- 
tensive list of references for more complete information 
in any specific field. It seems worth while in passing 
to mention references 1, 2, 3, and 4, which the author 
has found extremely useful in giving an excellent intro- 
duction to the subject. 


Most of the literature in the fields describing the 
earth’s atmosphere is presented in terms of the metric 
dimensional system. In the present paper, the author 
has used statute miles and feet as the basic units of 
altitude, since it is his belief that most aeronautical 
workers are more familiar with these units. 


The author wishes to express his sincere appreciation 
to Dr. W. W. Kellogg of The RAND Corporation for 
his assistance in locating reference material and for his 
comments and criticisms. The original conception 
of the “Characteristics of the Earth’s Atmosphere’ 
chart is due to E. H. Heinemann, Chief Engineer of the 
El Segundo Plant of the Douglas Aircraft Company, 
Inc. His suggestions during the preparation of the 
chart are largely responsible for its final form. 
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(111) AERONAUTICS, ASTRONAUTICS, AND THE EARTH’S 
ATMOSPHERE 


(A) General 


Great technological advances in the field of jet pro- 
pulsion were made during World War II. These have 
reduced to reality many of the ideas that previously 
had been found only in comic strips and scientific fic- 
tion. Speeds have been achieved which before the war 
were believed by some to be impossible. Although 
planetary escape and satellite vehicles are still far from 
realization, they cannot be called impossibilities. This 
progress has had two important results: (1) It has 
caused considerable emphasis to be placed on the need 
for more nearly complete and accurate knowledge of the 
physical characteristics of the earth’s atmosphere 
and interstellar space; and (2) it has attached renewed 
importance to studies in the fields of fluid mechanics 
and the dynamics of particles and bodies in a gravi- 
tational field. 

The N.A.C.A.° and other agencies have formed panels 
and coordinated programs for the investigation of phys- 
ical characteristics of the earth’s atmosphere. Meteor- 
ologists and astrophysicists have already provided us 
with a wealth of information about the atmosphere 
and interstellar space. This information will be sum- 
marized in subsequent parts of this paper. 


(B) Aerodynamics of Rarefied Gases 


Atmospheric characteristics are of particular im- 
portance in the fields of aeronautics and astronautics. 
Aerodynamicists, having scarcely been introduced to 
the theories of compressible flow, are now confronted 
with regions in the upper atmosphere where these 
theories break down and are replaced by ‘“‘newer’’ theo- 
ties derived from the kinetic theory of gases. The 
molecular mean free path—previously ignored as a 
negligible dimension compared with the dimensions of 
the boundary layer and, indeed, the vehicle itself—is 
no longer a negligible quantity at the altitude currently 
achieved by rocket-propelled missiles. Zahm,® San- 
ger,’ Tsien,*® and others have already elaborated on the 
works of Newton and Maxwell to form the foundations 
for the theories of dynamics of rarefied gases. 

Considerable confusion appears to exist at the pres- 
ent time as to the definition of the various realms of 
fluid mechanics. Tsien® has used the ratio of the molec- 
ular mean free path to the boundary-layer thickness 
as a parameter with which to define the various realms. 
In extremely rarefied gases, boundary layers do not 
exist. In order to relate these realms of fluid mechanics 
to a parameter involving the physical size of a body, 
the following analysis is presented.* 

The type of flow encountered by a body moving 
through a fluid may be described by a dimensionless 
parameter that compares the time it takes for a body to 
traverse a distance equal to its length with the time 


* This analysis was suggested to the author by Dr. Hans W. 
Liepmann. 


19 


3 


z 

= 

> 

2 

” 

re) 

z 

i 

| 

REGION OF 
FREE MOLECULAR FLOW 
104 
A 1.0 10 100 1000 
MACH NUMBER, M 
Fic. 1. Realms of fluid mechanics (suggested by H. Liepmann). 


between collisions of the gas particles. Furthermore, 
the ratio of these two time intervals can be shown to 
be proportional to the ratio of the Reynolds Number 
to the square of the Mach Number. Selecting the 
latter ratio as a significant parameter, two limiting 
conditions may be chosen: (a) when this parameter 
is large compared with unity, (RN/M? = 100); and 
(b) when it is small compared with unity (RN/M? < 
0.01). The former condition may be defined as the 
lower limit of the realm where the gas may be con- 
sidered as a continuum—i.e., where the theory of gas 
dynamics may be applied. The latter condition may 
be defined as the upper limit of the realm where the 
gas may be considered as individual particles that col- 
lide with the body at a greater frequency than with each 
other—i.e., where the theory of free molecular flow may 
be applied. Between these two limits there lies a realm 
of transition from one type of flow to the other. The 
phenomenon of “‘slip flow” occurs in this transition re- 
gion. The above classification of the realms of fluid 
mechanics is closely analogous to the familiar classifi- 
cation of gas dynamics into the subsonic, supersonic, 
and transonic (transition) regions. Fig. 1 presents the 
realms of fluid mechanics described above as a function 
of Reynolds Number and Mach Number. 

In the free-molecular-flow region, the Mach Number 
is perhaps not so significant, physically, as the ratio of 
the speed of flight to the mean particle speed. It will 
be shown subsequently that sound waves will not 
propagate in rarefied gases; hence, the “speed of sound” 
used in determining the Mach Number is hypothetical. 
The Mach Number is used instead of a new parameter, 
however, since the speed of sound is proportional to 
the mean particle speed. 


(C) Problems of Flight Beyond the Earth’s Atmosphere 


Students of astronautics have investigated the prob- 
lems of planetary escape and satellite vehicles for many 
years. A recent survey® shows that flight beyond 
the earth’s atmosphere could be achieved with presently 
available rocket fuels. Such a project, however, would 
be exorbitantly expensive because of the extremely large 
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ratio of gross weight to pay load? Development of 
atomic and other high-velocity rocket motors must be 
relied upon to bring a planetary escape vehicle to realiza- 
tion. Decades will probably pass after the first suc- 
cessful planetary escape rocket is fired before passengers 
will be carried in such vehicles. The planning of round 
trips to a planetary station, such as the moon, is further 
complicated by the fact that the return fuel must be 
carried in order to escape from the gravitational field of 
the planetary station." The speed that is required to 
escape from a planet depends on the mass of the planet 
—i.e., its gravitational force. For example, speeds of 
25,000 and 5,300 m.p.h. are required to escape from the 
earth and moon, respectively. 

Satellite vehicles have provided many intriguing 
possibilities: The speed required to establish the 
orbit of a satellite around the earth may be quickly cal- 
culated from formulas given in any physics textbook. 
Fig. 2 shows the speed required to establish a circular 
orbit around the earth in its equatorial plane. The 
applicable realms of fluid mechanics described in the 
preceding section are shown for a satellite having a 
length of 100 ft. Superimposed on this figure are the 
dynamic pressures corresponding to the satellite speeds 
and the ratio of heat transfer due to friction heating to 
that due to radiation. Two facts are at once apparent. 
First, the dynamic pressure falls so rapidly with in- 
crease in altitude that aerodynamic surfaces for control 
of the flight path become useless. Second, since the 
heating of the satellite due to radiation will be almost 
negligible, as will be shown in a later section, the skin 
temperature rise due to all causes will be small, pro- 
vided the orbit is established at a reasonable distance 
above the earth’s surface. The latter fact, however, 
would indicate that severe heating problems might be 
encountered during the descent of a satellite into the 
denser regions of the atmosphere. 

Meteors present a potential hazard to satellite and 
space vehicles. Grimminger'! has considered the prob- 
ability that a body will be hit by meteorites. He 
shows that there is little chance that a reasonably 
thick-skinned vehicle would be perforated by meteor- 


ites. However, the astronomical number of meteors 
that enter the earth’s atmosphere each day must be 
considered as a potential hazard in spite of probability 
analyses. These meteors may be considered danger- 
ous only at altitudes greater than those at which they 
disappear in their vaporizing descent into the atmos- 
phere (35 to 50 miles). Although the average size of a 
meteor is somewhat smaller than a pea," they travel at 
such terrific speeds, up to 170,000 m.p.h., that one col- 
lision with a fair-sized meteor would be catastrophic. 


(D) Influence of Atmospheric Characteristics on Flight in 

the Lower Atmosphere 

It seems highly probable that the major part of 
travel will for many years be confined to the lower re- 
gions of the earth’s atmosphere. The average char- 
acteristics of the earth’s atmosphere have been pre- 
sented by the N.A.C.A. for use in connection with aero- 
nautics. These characteristics are well known to all 
workers in this fiell. The characteristics that cause 
the greatest concern in air transportation are not the 
average characteristics of the atmosphere but the 
deviations—1.e., weather disturbances. Although the 
primary causes of weather disturbances in the earth's 
atmosphere originate within the troposphere, there are 
secondary causes that originate in the outer atmos- 
phere. Meteorologists are therefore interested in the 
characteristics of the outer atmosphere and have sup- 
plemented the available information considerably 
through their numerous investigations. It is anticipated 
that in the future the average altitude of aircraft flights 
will increase. As this situation develops, an accurate 
knowledge of the earth’s upper atmospheric character- 
istics will be needed. 


(IV) MetHops oF DETERMINING CHARACTERISTICS 
OF THE EARTH’S ATMOSPHERE 


A scientific reader will find the means by which the 
atmospheric characteristics are determined as interest- 
ing as the characteristics themselves. Early theoretical 
determinations of atmospheric characteristics have 
been supplemented by modern experimental methods. 
Among others, the wartime developments in the fields 
of radar and radio communications have added great 
impetus to the program of atmospheric investigations. 
Some of the more important means used to investigate 
the character of the atmosphere are summarized be- 


(a) Measurements by means of radiosondes (balloons) and 
rocketsondes (rockets). Data obtained from these sources in- 
clude temperature, pressure, wind drift, and composition of 
the atmosphere above various stations throughout the world. 

(b) Measurements obtained by means of aircraft. Much 
valuable meteorological data have been obtained by aircraft 
that are flown to high altitudes, into and around severe weather 
disturbances, and even on ordinary scheduled flights. The 
importance of data obtained from this source in the analyses 
and prediction of weather cannot be overemphasized. 

(c) Measurements of the reflection of abnormal sounds by 
the atmosphere. Data thus obtained have been used to calet- 
late the temperature distribution of the upper atmosphere.” ¥ 
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(da) Spectrographic measurements of the light from the 
auroras. Spectrographic analyses of light from auroral dis- 
plays have aided in establishing the chemical constituents 
present at the altitudes where they appear. The altitudes 
of the auroras are calculated, by triangulation, from stereoptic 
photographs taken simultaneously at two ground stations. 

(e) Spectroscopic studies of the night sky light. Atmos- 
pheric luminescence exists in the night sky in addition to light 
from other sources. Spectral studies of this light suggest the 
composition of the upper atmosphere. 

(f) Study of the appearance, paths, and disappearance of 
meteors. Radar and phototheodolite tracking of meteors and 
their trails and a study of the altitudes at which they appear 
and disappear have established atmospheric temperatures, 
densities, and winds in the region of the atmosphere where 
meteors are visible. 

(g) Measurements of the absorption and reflection of radio 
waves in the ionosphere. Much has been learned of the iono- 
sphere structure and its variation in altitude with time of day, 
season, and latitude by means of various techniques that em- 
ploy radio-wave reflection and absorption measurements. 

(h) Measurements of the solar spectrum from ascending 
rockets.!* Spectral photographs of the sun taken at various 
altitudes from an ascending rocket have given much useful 
information with respect to the changes in the composition of 
the atmosphere. 

(i) Observations of the altitude and drift of noctilucent 
clouds. Studies of the noctilucent clouds, which are rare night- 
visible clouds appearing at extremely high altitudes, have 
indicated temperatures and atmospheric wind velocities at the 
altitudes of these clouds. 

(j) Analyses of transient variations of terrestrial magnetic 
elements. The magnetic field of the earth is found to vary 
regularly with time of day and season. Studies of these vari- 
ations give information on the electrical conductivity of the 
ionosphere and probable winds in the upper atmosphere. 

(k) Analysis of barometric fluctuations. Studies of the 
variation of barometric pressure indicate the presence in the 
upper atmosphere of world-wide wind systems that are caused 
by the atmospheric-tide-raising forces of the sun and moon. 

(1) Theoretical studies of the upper atmosphere. At ex- 
tremely high altitudes, studies of the escape from the atmos- 
phere of atmospheric gases, such as helium, indicate extremely 
high temperatures. 


A summary diagram is given in Fig. 3, which shows 
the sources of atmospheric information in relation to 
the altitude range in which they are employed. 


(V) DISCUSSION OF THE EARTH’S ATMOSPHERIC 
CHARACTERISTICS 


(A) General 


Whatever was the sequence of events that transpired 
over 2,000,000,000 years ago,!® when the earth’s crust 
is supposed to have solidified, life as we know it on this 
planet was to find a relatively benevolent environment. 
The atmosphere that surrounds the planet Earth might, 
with any other sequence, have been extremely cold, 
extremely hot, or composed of noxious gases, as are the 
atmospheres of many of the other planets in the solar 
system. 

The term atmosphere is derived from two Greek words: 
atyos meaning smoke or vapor; and odaipa, mean- 
ing globe or sphere. The atmosphere is now com- 
monly defined as consisting of four concentric gaseous 
shells: the troposphere, the stratosphere, the iono- 
Sphere, and the exosphere. The weight of the atmos- 
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phere has been estimated at approximately one- 
millionth of the weight of the earth.'* The weight of 
a square-foot column of air extending the entire height 
of the atmosphere is approximately 1 ton (2,116 Ibs.). 
This atmosphere is composed of compressible gases, 
which, under the influence of the earth’s gravitational 
field, are concentrated in the regions nearest to the 
earth's surface. Within the troposphere, the inner- 
most layer, approximately three-quarters of the weight 
of the atmosphere is concentrated. The second, the 
stratosphere, contains slightly less than one-quarter 
of the weight of the atmosphere. The third, the iono- 
sphere, contains only three one-thousandths, and the 
fourth layer, the exosphere, contains only one one- 
hundred-billionth of the weight of the earth’s atmos- 
phere. 


The atmosphere is truly dynamic. At all levels there 
are variations of its characteristics with the time of 
day (diurnal), the seasons, and the latitude. In this 
presentation, only the average daylight characteristics 
of the middle latitudes will be shown, except in specific 
cases, because of the large number of variables involved. 


The earth’s weather is probably the most dynamic 
characteristic of its atmosphere. The ‘‘weather’’ varies 
with latitude, season, and time of day in a generally 
cyclic manner. The exceptions to these average varia- 
tions—i.e., ‘“‘unusual weather’’—are numerous, how- 
ever. Perhaps the greatest coordinated efforts of 
meteorologists have been spent in the analysis and pre- 
diction of weather. It seems fairly well established 
that the primary causes for weather, in its various 
forms, originate within the troposphere. The impor- 
tance of this characteristic of the earth’s atmosphere 
in all forms of travel, communication, and, indeed, life 
itself, cannot be denied. If the present paper may 
seem to some to skip too lightly over a discussion of 
weather, it is because it is felt that this may be more 
familiar to the reader than the other characteristics. 
A wealth of such discussion is available in texts and in 
the periodicals noted in the references.’” '* 
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(B) Definition of Zones and Structure of the Atmosphere 


The four layers that comprise the earth’s atmosphere 
are not marked by sharp changes in characteristics. 
Instead, they are defined regions that are characterized 
by certain physical features. It is entirely possible 
that as more is learned about the atmosphere these 
regions may be redefined or further subdivided. 


Probably the most clearly defined layer is the tropo- 
sphere. It is characterized by decreasing pressure and 
temperature with increasing altitude. At the upper- 
most limit of this layer, which is called the tropopause, 
an isothermal region begins which defines the lower 
limit of the stratosphere. The average height of the 
tropopause and the temperatures within the isothermal 
region vary with latitude. This variation is shown in 
Fig. 4..° It is within the troposphere that all of the 
earth’s weather disturbances are created. 


The stratosphere is characterized by a temperature 
distribution, with increasing altitude, which is at first 
constant, then increases to a maximum, and then de- 
creases. The maximum temperature occurs at the top 
of a concentrated region of ozone, which is sometimes 
called the ozonosphere. This region, which is several 
miles thick, absorbs a large part of the ultraviolet 
radiation from the sun. The pressure continuously 
decreases with increasing altitude through the strato- 
sphere. 


The ionosphere’s upper and lower limits are subject 
to large diurnal and seasonal variations. This region 
is characterized by the presence of ions and free elec- 
trons. The existence of such a layer was first hypoth- 
esized by Kennelly and Heaviside in 1902. Since 
then much has been learned of the structure and be- 
havior of this region. The degree of ionization in- 


AERONAUTICAL ENGINEERING REVIEW—OCTOBER, 1949 


creases, in general, with increasing altitude, although 
it passes through consecutive ‘‘maxima”’ of the D, E, F,, 
and F,layers. The temperature increases continuously 
through this region from approximately the freezing 
point of water at the lower levels of the ionosphere to 
the maximum value of 4,000° F. at its upper 
limit. A typical diurnal variation of the height of the 
various layers comprising the ionosphere is shown in 
Fig. 5. 21 


The exosphere or ‘‘fringe’’ region is the outermost 
of the four layers surrounding the earth. The lower 
limit of the exosphere is not accurately known. Theo- 
retical calculations indicate the probable lower limit 
lies between 300 and 600 miles.2? There seems little 
doubt that the exosphere lower limit, like that of all 
other layers, is subject to diurnal, seasonal, and lati- 
tudinal variations. In this layer the number of par- 
ticles per unit volume is so small and the particle mean 
free path so great that many outward-moving particles 
traveling at great speeds do not collide with other 
particles, as they do at lower altitudes, and, hence, are 
unretarded. These particles may rise to great heights 
in “free flight,’ only to return to the earth’s atmos- 
phere again after several minutes. A few, however, 
actually escape from the earth’s atmosphere altogether. 
There is strong evidence to indicate that helium and 
hydrogen atoms are continually escaping by this mech- 
anism. Because of the “‘free-flight’’ motion of the 
particles, there is no sharp upper limit of the exo- 
sphere. Theory shows that the exosphere is an iso- 
thermal region. 


(C) Composition of the Atmosphere 


At altitudes up to 50 miles, the atmosphere consists 
of approximately 80 per cent molecular nitrogen, Ns, 
and 19 per cent molecular oxygen, O2. The remainder 
is made up of traces of argon, water vapor, carbon 
dioxide, and other gases. At altitudes of between 60 
and 70 miles, the molecular oxygen dissociates, under 
the influence of solar radiation, to give atomic oxygen. 
Similarly, at somewhat greater altitudes (200-250 
miles), molecular nitrogen is believed to dissociate into 
atomic nitrogen. In the regions up to 1,000 miles, 
as in the lower levels, there are apparently only traces 
of other gases, and over 99 per cent of the gaseous mix- 
ture is composed of oxygen and nitrogen. 


Little is known experimentally of the composition of 
the atmosphere at the extreme altitudes of the upper 
ionosphere and exosphere. Grimminger? has com- 
puted the atmospheric composition, based on certain 
assumptions, up to altitudes of 43,000 miles. This 
reference shows that it is possible that the atmosphere 
at extremely high altitudes is composed mainly of 
atomic hydrogen. It should be emphasized, however, 
that there are other equally plausible assumptions that 
may lead to different conclusions. Fig. 6 presents a 
diagram of the approximate composition of the atmos- 
phere. These data are given for middle latitudes up 
to altitudes of 10,000 miles. 
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Fic. 5. Approximate daily variation of height of ionospheric layers.'*» *° 


A concentration of ozone, Os, exists at altitudes of be- 
tween 20 and 50 miles. Although the amount of ozone 
at these altitudes is extremely small, it is an effective 
medium for absorbing solar ultraviolet radiation. This 
absorption of the ultraviolet radiation causes dissocia- 
tion of oxygen from its molecular to its atomic form. 
Following this dissociation, an atom and a molecule of 
oxygen combine to form ozone. 


(D) Temperature Distribution 


Oddly enough, Queen Victoria’s funeral plays an im- 
portant part in the knowledge of the temperature of 
the upper atmosphere.’ In 1901, “minute guns’ 
were fired in London as part of the funeral rites. The 
sound of these guns was alternately audible and in- 
audible in concentric zones around the source. At 


first, this phenomenon was believed to be due to at- 
mospheric winds. After various other theories were 
advanced and rejected, the theory that a high-tem- 
perature region exists at the 20- to 40-mile height be- 
came commonly accepted. (See discussion under 
Section V-F.) 


The same phenomenon was noticed on numerous 
other occasions, the most spectacular of which were the 
Krakatoa eruption in 1883 and the Great Siberian Me- 
teor of 1908; each was of sufficient intensity to set the 
entire atmosphere into oscillation. Atmospheric re- 
flections of sound waves originating from planned ex- 
plosions have been carefully measured by systems of 
time-coordinated ground stations. Perhaps the most 
spectacular of these planned explosions was the Helgo- 
land explosion of 1947. Theory, applied to experi- 
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mental measurements from this explosion, has yielded 
temperatures up to about 100 miles. 

The existence of high temperatures in the upper 
atmosphere has been substantiated by rocketsonde and 
meteor measurements. The high temperatures at 
these levels coincide with the ozone layer. The ultra- 
violet absorption by ozone is believed to be the cause 
of the high temperatures. 

There is a wealth of data on the temperatures in the 
troposphere and the lower stratosphere. These data 
are obtained from direct observations by balloon- 
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borne radiosondes. They indicate that the average 
temperature within the troposphere shows an approxi- 
mately linear decrease with increasing altitude to a 
minimum value at the bottom of the stratosphere 
(tropopause). This has been explained as the result of 
a rather complex process of radiation from the sun and 
earth and a vertical convection of the warmer air near 
to the earth’s surface. The isothermal layer in the 
lower portion of the stratosphere is a region where 
there is an equality of radiation absorbed and emitted 
by the atmosphere.* It is believed, therefore, that the 
marked vertical convection that exists within the tropo- 
sphere is greatly diminished at the tropopause, since 
there are no longer temperature gradients to cause it. 

Fig. 7 shows the vertical temperature distribution for 
middle latitudes. Here again, the calculated tempera- 
tures above 200 miles may be based on several sets of 
possible assumptions. Grimminger? has computed 
the characteristics of three ‘atmosphere models,” 
which are shown in this figure. It will be seen that the 
temperature experiences two minima before rising to 
the extremely high value (approximately 4,000°F.) 
in the exosphere. 

There has been a coordinated effort by the N.A.C.A3 
to standardize on the average characteristics of the 
upper atmosphere in much the same way the earlier 
N.A.C.A. “Standard Atmosphere’’?* was adopted by 
the aircraft industry. The “‘tentative standard tem- 
peratures’”’ up to altitudes of 400,000 ft.° are shown 
in Fig. 7. Actually, of course, the sharp breaks in the 
temperature-gradient curves do not exist but are as- 
sumed in order to simplify the calculation of atmos- 
pheric characteristics. Furthermore, these tempera- 
tures represent average conditions. On occasions of 
atmospheric disturbances, the temperature gradient 
with altitude may be considerably different from the 
average value shown; temperature distributions that 
increase with altitude (inversions) are not uncommon. 

It is necessary at this point to distinguish between 
the normal thermodynamic scale of temperature and the 
“‘kinetic’’ temperature of the gases at the higher alti- 
tudes (the latter is shown in Fig. 7). In the rarefied 
atmosphere it is necessary to use the relationships de- 
veloped in the kinetic theory of gases. Thus the ‘‘ki- 
netic’ temperature is, by definition, proportional to the 
mean square of the particle velocity. To quote from 
reference 2, ‘‘Although high kinetic temperatures exist 
in the F region of the ionosphere, it must not be in- 
ferred that a body situated in this region would come 
into thermal equilibrium with the gas at these tempera- 
tures. Owing to the extremely rarefied nature of the 
gas at these heights, the temperature of the body would 
be determined solely by radiation processes, any heat 
transfer resulting from the presence of the gas particles 
being entirely negligible. If the body is moving at ex- 


tremely high speeds, there would also be a small 
amount of heat transfer resulting from the impacts of 
the free gas particles with the skin of the body, in which 
the gas particles lose all of their directed kinetic energy 
upon striking the surface of the body.” 
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CHARACTERISTICS 


SUMMARI 


EARTH’S STRUCTURE 


The earth's interior, like its exterior environment, 
is presently defined as consisting of several concen- 
tric layers of material. The earth's crust is believed 
to have solidified between 2 and 3 billion years ago. 
The crust, which is called the continental layer, is 
approximately 30 miles thick, and is the only solid 
layer. The second layer is called the mantle, and ex- 
tends to a distance of about 1200 miles below the 
earth's crust. The central core is estimated to be 
about 5500 miles in diameter. The temperatures and 
pressures which exist within the earth are many times 
those which exist in the atmosphere. It has been esti- 
mated that the temperature and pressure at the cen- 
ter of the earth's core are 3500 to 5500 degrees 
Fahrenheit and 3/2 million times the pressure at the 
earth's surface, respectively. These extreme pres- 
sures couse the density of the earth's core to be in- 
creased to four or five times the average density of 
the crust. 
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EARTH’S ATMOSPHERE 


A knowledge of the earth's atmospheric charac- 
teristics is important to air transportation as well as 
to weather prediction, radio communications, and the 
understanding of various phenomena thot occur in 
our everyday lives. Realizing this importance, all 
branches of the physical sciences are exerting coor 
dinated research to explore the earth's environment 
Although there are many unsolved problems, the ad- 
vances during the past decade in the state of our 
knowledge in this field have been outstanding 


The earth's atmosphere is currently defined as 
consisting of four concentric gaseous layers; the trop 
osphere, stratosphere, ionosphere, and exosphere. 
These layers provide a gradual transition from the 
atmospheric characteristics as we know them at sea 
level, to the exosphere which merges with inter- 
planetary space. The weight of this atmosphere is 
approximately one-millionth of the weight of the 
earth, and o square foot column extending vertically 
through the atmosphere weighs approximately one 
ton. Of this atmospheric weight about */« is concen- 
trated in the troposphere, slightly less than « in the 
stratosphere, 1/3,000 in the ionosphere, and one- 
one hundred billionth in the exosphere 


Atmospheric characteristics vary with time of day, 
latitude and season of the year. Consequently, only 
representative average values are shown 
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The earth's atmosphere consists of four concen- 
tric layers. Transition through these layers is gradual, 
without sharply defined boundaries. The first layer, 
the troposphere, extends from sea level to about 
35,000 feet at middle latitudes, but varies from 
54,000 feet at the equator, to 28,000 feet at the 
poles. This densest layer is composed of approxi- 
mately 4/ 5th molecular nitrogen and 1, 5th molecu- 
lar oxygen. The boundary between the troposphere 
and the stratosphere is called the tropopause. The 
stratosphere extends to an average altitude of 60 to 
70 miles. In the upper portions of the stratosphere 
there exists a high temperature region (sometimes 
called the ozonosphere) caused by a concentration 
of ozone, which absorbs solar ultra-violet radiation. 
In composition, the stratosphere is similar to the 
troposphere. The ionosphere is characterized by free 
electrical charges. Some of the gaseous particles in 
this layer are broken down into ions and free elec- 
trons by absorption of the ultra-violet radiation from 
the sun, which also causes a dissociation of oxygen 
and nitrogen molecules into their atomic forms and 
cause very high temperatures. The outermost layer 
is called the exosphere or ‘‘fringe’’ layer. This region 
is occupied by gaseous particles whose motion is 
relatively unhampered by collision with each other. 


As dist 
earth's atr 
behoves i 
creases wi 


The ak 
in the eart 
tually the 
that altitus 
crease in | 
of a lake | 
the entire 


Pressu 
tude abov 
top of Mt. 
ditions, the 
Ys of the 
the tropos 
seo level 
sphere, pr 
level valu 
pressures 


The + 
pressure 
chart for 
body will 
are likely 
idly chang 


ABSOLUTE PRESSURE 


As distinguished from other characteristics of the 
earth's atmosphere, the vertical pressure distribution 
behaves in a regular manrer and constantly de- 
creases with increasing altitude. 


The absolute pressure acting on each square foot 
in the earth's atmosphere at any given altitude is ac- 
tually the weight of a square foot column of air from 
that altitude on outward. It is interesting that the in- 
crease in pressure only 34 feet beneath the surface 
of a lake is equivalent to the pressure developed by 
the entire height of the earth's atmosphere. 


Pressure falls rapidly at fist with increasing alti- 
tude above the earth's surface. For example, at the 
top of Mt. Everest under standard atmospheric con- 
ditions, the atmospheric pressure has fallen to roughly 
Vs of the sea level value. At the outermost edge of 
the troposphere, the pressure has fallen to ‘4 of its 
sea level value. At the outerrrost limit of the strato- 
sphere, pressure has fallen to 1/3,000th of the sea 
level value. From this point outward, the absolute 
pressures approach those of a complete vacuum. 


The human body is affected by atmospheric 
pressure variation. Altitudes are indicated on the 
chart for which the blood ard water vapor in the 
body will boil at normal body iemperatures. Bends" 
are likely to occur if the body & subjected to too rap- 
idly changing pressure. 


ACCOMPLISHMENTS 


Man's efforts to personally explore the atmos- 
phere of the earth are exaggerated in the picture 
above. A more realistic picture is obtained by com- 
paring the highest altitude achieved by man with 
respect to the earth's size and atmospheric depth 
shown to scale in the upper left hand corner. The 
greatest altitude that man has reached is still the 
record set by Anderson and Stevens in a balloon in 
1935 and this is not quite 14 miles into the earth's 
atmosphere. 


However, where man is not able to go himself, he 
has explored by other means. Developments in the 
field of radio communications have been invaluable 
aids in transmitting information from balloons and 
rockets, the latter having achieved an altitude of 
approximately 250 miles. 


He has used radar to study the trails of meteor- 
ites and established contact with the moon; and radio 
has been used in studying the free electron layers of 
the ionosphere. Visual and spectrographic studies of 
the aurorae and lights of the night sky have been 
used to determine atmospheric composition to great 
altitudes. 


As new and improved techniques are developed 
in the field of scientific research, man will extend his 
knowledge of the atmosphere to greater and greater 
heights. 


TEMPERATURE AND 
SPEED OF SOUND 


The temperature in the troposphere steadily de- 
creases with increasing altitude. In the stratosphere, 
the temperature is at first constant, then increases to 
a maximum in the ozone layer. The temperature then 
starts to decrease again and reaches freezing tem- 
peratures just inside the ionosphere at the noctilucent 
cloud level. The temperature then increases through 
the ionosphere to reach its maximum constant value 
of about 4000 F. in the exosphere. The extremely 
high temperatures which exist at the upper altitudes 
do not have the same significance as the correspond- 
ing temperature at sea level. The temperature which 
a thermometer would read in this region would be 
determined more by solar radiation than by the 
temperature due to the energy of the particles, be- 
cause of the extremely low particle density at these 
altitudes. 


The speed of sound is proportional to the square 
root of the absolute temperature. However, as the 
distance between the molecules increases at the high 
altitudes, sound waves of the frequency correspond- 
ing to a piano scale are damped out in very short 
distances. The maximum altitude at which a given 
sound wave can be propagated increases as the 
sound wave length increases, i.e., lower notes on the 
musical scale. 
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MAN’S 
ACCOMPLISHMENTS 


Man's efforts to personally explore the atmos- 
phere of the earth are exaggerated in the picture 
above. A more realistic picture is obtained by com- 
poring the highest altitude achieved by man with 
respect to the earth's size and atmospheric depth 
shown to scale in the upper left hand corner. The 
greatest altitude that man has reached is still the 
record set by Anderson and Stevens in a balloon in 
1935 and this is not quite 14 miles into the earth's 
atmosphere 


However, where man is not able to go himself, he 
has explored by other means. Developments in the 
field of radio communications have been invaluable 
aids in transmitting information from balloons and 
rockets, the latter having achieved an altitude of 
approximately 250 miles. 


He hos used radar to study the trails of meteor- 
ites and established contact with the moon; and radio 
has been used in studying the free electron layers of 
the ionosphere. Visual and spectrographic studies of 
the aurorae and lights of the night sky have been 
used to determine atmospheric composition to great 
altitudes. 


As new and improved techniques are developed 
in the field of scientific research, man will extend his 
knowledge of the atmosphere to greater and greater 
heights. 
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creases with increasing altitude. In the stratosphere. 
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WINDS ano CLOUDS 


The atmospheric wind pattern is not understood 
in its entirety. The existence of the trade winds and 
the classical atmospheric circulation pattern is shown 
on the surface of the globe in the upper left hand 
corner. This circulation pattern is confined to the 
troposphere and is fairly well understood. In the 
stratosphere and ionosphere, however, there is evi- 
dence which shows thot extremely high winds are 
present. The velocity and direction of these winds are 
known to vary with time of day and season and they 
ore believed to be a part of a world wide circulation 
pattern. Study of the drift of noctilucent clouds and 
meteorite trails have been very useful in measuring 
the wind velocities at high altitudes. Extremely high 
vertical winds and turbulence in altitudes between 40 
and 50 miles are indicated by the wavy form of the 
noctilucent clouds, and the results of theoretical cal- 
culations. These winds may. prove to be o hazard to 
vehicles flying at these altitudes. 


Cloud formations are probably the most com- 
monplace evidence of the earth's atmospheric char- 
acteristics. Although most of the commonly observed 
clouds lie below the ten mile altitude, there are two 
rarer types, the nacreous ond noctilucent clouds 
which achieve much greater heights. 


ELECTRICAL 
PHENOMENA 


Anyone who has witnessed lightning or auroral 
displays cannot help but be impressed with the ex- 
tent of electrical phenomena within the earth's atmos- 
phere. Auroral activity is limited to latitudes near 
the poles. Another visible electrical phenomenon is 
‘light of the night sky," an emission similar to auro- 
rae which accounts for two-fifths of the light in the 
sky on a clear, moonless night. 


Non-visible electrical phenomena, such as the 
ionized layers of the ionosphere and the bombard- 
ment of the atmosphere by particles of vast energy 
such as cosmic rays, are also noticeable. Radio- 
waves near the broadcast frequency range are re- 
flected back to the earth by the ionosphere. The 
structure of the ionosphere has been studied by 
measuring the reflections, absorptions, and time of 
travel of radio waves. These studies have identified 
four ionized layers whose intensity of ionization in- 
creases with increasing altitude. These layers are 
called the ‘‘D'’, 'F."", and “F."" layers. The 
layers of the ionosphere vary greatly in height and 
intensity, hence the differences in radio broadcast 
reception between night and day. Shorter waves, 
such as in television, and FM, penetrate the iono- 
sphere to a greater degree and are generally not 
reflected back to the earth's surface at all. 


A 
0 
a 
~ 
j 
are 


mize 
incre: 
Th 
varia 
time 
weatl 
storm 
In tk 
varia’ 
great 
stratc 
pears 
presst 
to we 
howe, 
dence 
occur. 
superi 


energy 
of the 
velocit 
tion of 
As 
tween 
by wh 
tudina 
others 
particl 
the co! 
receive 


THE 


In order to demonstrate the above explanation, the 
temperature has been calculated for an aluminum-alloy 
body at rest in the outer atmosphere. This tempera- 
ture is Shown in Fig. 7. The body is assumed to be in 
thermal equilibrium—.e., the radiation emitted by 
the body is equal to the radiation absorbed from the 
sun and earth. It is seen that the temperature is low 
compared with the kinetic temperature of the gases. 


(E) Pressure Distribution 


The gases of the atmosphere, under the influence of 
the earth’s gravitational field, are compressed so that 
the densest regions are at the surface of the earth. 
The absolute pressure, therefore, falls—rapidly at 
first—with increasing altitude and gradually ap- 
proaches that of a complete vacuum in the outer limits 
of the atmosphere. Such a behavior is shown in Fig. 
8.2 The logarithmic-type coordinates tend to mini- 
mize the apparent rate of decrease in pressure with 
increasing altitude. 

The pressure distribution is subject to three types of 
variation: cyclic pressure variation with season and 
time of day, random pressure variations due to normal 
weather disturbances, and pressure variation due to 
storms of short duration caused by great solar activity. 
In the lower atmosphere the magnitude of pressure 
variations due to normal weather disturbances is much 
greater than that of cyclic pressure variations. In the 
stratosphere the situation is reversed, and there ap- 
pears to be a predominance of cyclic variations of 
pressure with time of day and season over those due 
to weather disturbances. In the upper atmosphere, 
however, at times of great solar activity, there is evi- 
dence that large pressure fluctuations of short duration 
occur. Although the cyclic pressure variations are 
superimposed upon the random pressure variations, 
they may be separated into their component frequen- 
cies. Analysis of these frequencies yields an insight 
into the world-wide wind system, geomagnetic phe- 
nomena, and atmosphere tides. 


(F) Speed of Sound and Sound Propagation ‘. 


The speed of sound in the atmosphere is an important 
physical characteristic to aerodynamicists. The ratio 
of the speed of flight to the speed of sound is the well- 
known parameter—Mach Number. Within the tropo- 
sphere, sound waves are propagated with little loss in 
energy and at a velocity proportional to the square root 
of the absolute temperature. Strictly speaking, the 
velocity at which the sound wave travels is also a func- 
tion of the wave length or frequency of the sound wave. 

As the altitude increases, the mean free path be- 
tween particle collisions increases. The mechanism 
by which sound waves are propagated is one of longi- 
tudinal oscillations of particles, which collide with 
others and impart to them their directed energy. These 
particles, in turn, are set into longitudinal oscillation by 
the collision and impart to others the energy they have 
teceived. The sound waves are propagated at a speed 
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that is of the same order as the mean particle speed. 
Consequently, when the particle mean free path ap- 
proaches in magnitude the length of the sound wave 
being propagated, a considerable number of particles 
move from the region of compression to that of rarefac- 
tion (and vice versa) during one oscillation. Since 
there are differences in pressure and temperature be- 
tween these regions, the effect of this particle motion is 
to equalize these temperatures and pressures. This 
process effectively dissipates the energy of the sound 
waves and causes it to be damped (attenuated). Thus, 
at higher altitudes, sounds of short wave lengths are 
damped in extremely short distances, whereas sounds 
having extremely long wave lengths are propagated 
to greater distances. Fig. 9!* shows how the sound- 
energy absorption depends on the wave length and 
how extremely low-frequency sounds are propagated 
to extremely high altitudes. It is because of this 
phenomenon that it is possible to determine atmos- 
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pheric-temperature data at upper altitudes from planned 
explosions. 

The method by which upper-atmospheric-tempera- 
ture data are determined from explosions is based on 
the fact that sound waves, in common with all other 
types of wave motions, are reflected and/or refracted 
in traveling from one medium to another. Thus, a 
high-temperature region, such as the ozone layer, 
will reflect or refract sound waves, depending upon the 
angle of incidence of the wave with the layer. Sound 
waves originating from an explosion will travel up- 
wards and be reflected back to the earth’s surface or 
refracted to higher altitudes by the various tempera- 
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ture regions. This process causes zones of Silence 
which are located between zones where the sound rays 
have been reflected back to the earth from the ozone 
layer. The reflected sound waves heard at great dis. 
tances from the source of the explosion have been able 
to penetrate into the ionosphere and have been reflected 
back to the earth by the high-temperature regions. 


Fig. 10 shows the speed of sound as a function of the 
altitude corresponding to the temperatures in Fig. 7, 
In accordance with the preceding discussion, however, 
whether a given sound wave will or will not be prop. 
agated depends entirely upon the ratio of the sound. 
wave length to the particle mean free path. 


The mean free path between particle collisions be. 
comes an important physical characteristic, therefore, 
in connection with the propagation of sound waves, as 
well as in defining the realms of fluid mechanics. Fig, 
11 presents the variation of the particle mean free path 
up to altitudes of 10,000 miles.* 


(G) Cloud Formation 


Cloud formations are perhaps the most commonly 
visible characteristic of the atmosphere. Humphreys! 
has identified at least 21 different cloud formations, 
Fig. 12 shows the distributions of the more important 
cloud formations with altitude. Cloud heights vary 
from the fog belt at sea level to the rare noctilucent 
(night-luminous) clouds at the 50-mile level. Most of 
the cloud formations occur below the 7-mile altitude 
of the tropopause, however. In connection with this 
fact, it should be noted that the altitude at which a 
given type of cloud formation may appear depends 
greatly upon the topography of the earth. For ex- 
ample, the lenticular cloud, which is shown in Fig. 12 
at a nominal altitude of 2,000 ft., may be found, under 
suitable conditions, at altitudes greater than 40,000 ft.” 

The clouds are composed of condensed water vapor or 
ice crystals. They are formed whenever the atmos- 
phere becomes saturated with water vapor. The exist- 
ence of condensation nuclei, such as fine dust particles, 
smoke, and hygroscopic gases, accelerates cloud forma- 
tian under suitable atmospheric conditions. There is 
evidence®® that under normal conditions the humidity 
in the stratosphere is extremely low and that the con- 
densation nuclei, which are believed to originate from 
the earth, are practically nonexistent. Under these 
circumstances, it is not surprising that clouds are preva- 
lent, for the most part, at altitudes below the strato- 
sphere. 


The study of the cloud-formation mechanism is ex- 
tremely important to the meteorology of the lower 
atmosphere. The promising results of ‘‘cloud seeding’ 
experiments in producing rainfall are evidence of the 
progress made by meteorological investigators in this 
field. 


(H) Atmospheric Winds and Circulation 


The prevailing surface winds of the earth have beet 
known since the time of the clipper ships. The classical 
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surface of the earth is shown in Fig. 13.°6°7 The verti- 
restricted to the troposphere. However, a recent in- 
vestigation®* indicates that this pattern may be only a 
small part of a larger, more complex system. Evidence 
has been found of extremely high velocities in the strato- 
sphere from studies of noctilucent-cloud and meteorite- 
trail movements. These winds are subject to great 
seasonal and diurnal variations. Fig. 14 shows an 
average-wind-velocity curve for middle latitudes based 
on the average values given by several observers.*’~** 
, Waviness of noctilucent clouds and measurements of 
total pressure in rocket ascents have given experimental 
evidence that there exist regions of extreme vertical 
winds, as well as the tangential winds described above. 
Theoretical calculations,*7 based on the tempera- 
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ture and pressure distribution that exists in the 30- to 
TROPOPAUSE 50-mile region, have shown that high vertical velocitie 
NORTH (HEIGHT GREATLY 


are probable. 


(I) Electrical and Related Phenomena 


The electrical phenomena present within the earth’s 
atmosphere may be broadly divided into two classi- 
fications—visible and nonvisible. The visible class 
includes the most common display—lightning, the 
more spectacular auroras that are observed at higher 
latitudes, and the luminescence of the night sky. 

Lightning is essentially a low-altitude phenomenon, 
since it is associated with the great electrical charges 
developed in the clouds and the ionization of the air 
beneath and through the clouds. 

Extensive studies of the auroras have provided much 
invaluable data with respect to the composition of the 
atmosphere. However, the actual cause of auroras is 
still the subject of controversy. Mitra! stated in a 
conclusive manner that they are caused by the emission 
of fast charged particles from the sun, but he admits 
that the actual mechanism of such emission is not ex- 
plained. An excellent summary of the investigations 
of auroras has been given by Hewson.** There seems 
little doubt that the auroras are electrical phenomena 
because of their damaging effects on radio and tele- 
graphic communications and their relationship to terres- 
trial-magnetic-field measurements. Furthermore, there 
is known to be a correspondence of auroral- and sun- 
spot-activity cycles. 

Auroras have been observed at altitudes as low as 
40 miles and as high as 700 miles. Statistical studies 
of auroral frequency distribution have established the 
fact that-the maximum auroral occurrence is in the 
altitude range from 60 to 70 miles.*® Fig. 15 sketches 
the various types of auroral displays and their most 
commonly associated altitudes. 


The highest and most infrequent type of aurora is 
the diffuse or sunlit aurora. It is observed at night, 
but the aurora itself, as distinguished from other types, 
is sunlit—i.e., is beyond the earth’s shadow. 


The spectra from the auroras are valuable sources of 
information, since the characteristic spectral lines iden- 
tify the composition of the atmosphere at these alti- 
tudes. However, many of the spectral lines observed 
in auroras remain unidentified. 


On a clear moonless night, all of the sky light appears 
to come from the stars. Actually, however, the night- 
sky light is made up of five constituents:' direct and 
scattered starlight, 30 per cent; zodiacal light, 15 per 
cent; galactic light, 5 per cent; luminescence of the 
night sky, 40 per cent; and scattered light from zodi- 
acal, galactic, and luminescence lights, 10 per cent. 
It seems fairly well established that the origin of the 
luminescence of the night sky is within the earth’s at- 
mosphere. The exact location of the source of zodiacal 
light is undetermined. One theory places it in the 
earth’s outer atmosphere; another, in interplanetary 
space. 
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Spectral analyses >f the luminescence of the night 
sky have produced information as to the composition 
of the earth’s upper atmosphere. Considerable tech- 
nical difficulties are encountered, however, because of 
its extremely low intensity. Spectroscopic results, 
thus far, have identified the characteristic lines of atomic 
and molecular oxygen, ionized molecular and atomic 
nitrogen, atomic sodium, and many others, but some 
lines remain unidentified. The altitudes at which the 
emissions from these various constituents originate are 
less certain. Determinations of the heights of the 
emissions range from 60 to 1,000 miles. It is probable 
that these emissions may, in fact, originate in several 
regions. Continued research, including laboratory 
synthesis of the night-sky spectrum, should produce 
much valuable atmospheric information in the future. 

The invisible electrical and related phenomena in the 
earth’s atmosphere include the cosmic and other types 
of rays from outside the earth’s atmosphere, the at- 
mospheric circulation of electric currents, and the 
ionization that takes place in the ionosphere. 

Cosmic rays are particles that have enormous kinetic 
energy. They are continually “bombarding” the 
earth from outside the earth’s atmosphere. Although 
the atmosphere’s power of absorption of cosmic rays 
is equivalent to that of a 40-in. lead jacket,*® cosmic 
rays carrying as much as 2,000,000,000 electron volts 
of energy have been measured at sea level. It is esti- 
mated that an average of 2 quintillion (2 million million 
_ millions) primary cosmic-ray particles enter the earth’s 
atmosphere each second. The larger part of these 
“primary particles’ is absorbed or causes secondary 
emissions of “showers” before reaching the earth’s 
surface. The source of these extremely powerful rays 
is uncertain. It is known that sun-spot activity occa- 
sionally causes increased frequency of the “‘bombard- 
ment,” but this source may contribute only a small 
fraction of the entire number. 

It is a fairly well-established fact that atmospheric 
electric currents flow in regular circulation patterns 
above the earth’s surface.' There are also measurable 
electric currents that flow in a regular circulation pat- 
tern within the earth’s crust. A study of these earth 
currents, together with the variations in the earth's 
magnetic field, has yielded at least three possible 
theories to explain these variations and the cause for 
their disturbance during auroral and sun-spot activities. 
The most plausible of the three theories is the ‘‘dynamo 
theory” conceived by Balfour Stewart.! This theory 
analogized the earth and its atmosphere as an ‘‘atmos- 
pheric dynamo’; the earth’s atmosphere is the arma- 
ture, the earth is the permanent-field magnet, and the 
atmospheric winds carrying the conducting layer is the 
rotor of the “dynamo.” This theory requires the exist- 
ence of a world-wide wind system in the upper atmos- 
phere and, if proved, would be the source of much 
valuable information pertinent to problems of flight in 
the outer atmosphere. 

The ionized layers within the ionosphere have been 
described previously. These ionized layers are inti- 
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mately associated with radio transmission and recep. 
tion. The D and E layers, the lowest, are most active 
during daylight hours and are practically nonexistent 
at night. The lowest, the D layer, reflects low-fre. 
quency radio waves (less than approximately 500 kc.) 
during the day. However, the efficiency of this re. 
flection is rather low because of the absorption of the 
radio waves in the D region. Radio waves of medium 
frequency, including the ordinary broadcast frequen- 
cies, are usually reflected by the E layer, although there 
is some absorption of these waves in the D region during 
the day. Waves of slightly higher radio frequencies 
are reflected by the higher layers of the ionosphere 
(F, and F, layers). Radio waves of frequencies greater 
than about 20 mc. ordinarily pass through the iono- 
sphere without being reflected at all. During periods 
of solar disturbances—i.e., sun spots—the D layer be- 
comes intensely ionized and absorbs radio waves to 
such an extent as to cause radio ‘‘fade-outs’’ and inter- 
ruption of service. If it were not for the fact that the 
E and F layers reflect long radio waves, radio reception 
over great distances on the earth’s surface would be 
impossible beyond line-of-sight transmission. Meas- 
urements of the reflection, absorption, and time of 
travel of radio waves in the ionosphere are used to 
measure altitudes and degrees of ionization of the 
various layers. 


The origin of the ionosphere is due to solar radiation 
of various types. The principal cause is the absorption 
of ultraviolet radiation by the atmospheric constituents. 
Studies of these absorptions have fairly well established 
the hypothesis‘ that molecular oxygen does not exist 
above the E layer, that the F, layer is due to ionization 
of atomic oxygen, and that the F, layer is formed by 
ionization of atomic oxygen and molecular nitrogen. 


(VI) INFLUENCE OF ATMOSPHERIC CHARACTERISTICS 
ON THE HUMAN Bopy 


Occupants of all vehicles that are to travel in the 
stratosphere and outer atmosphere must be provided 
with auxiliary oxygen and enclosed within pressurized 
compartments. The human body, although able to 
withstand some variations in temperature and pressure 
environment nonetheless has certain limitations. The 
specialized branch of medicine, aviation- or aeromedi- 
cine, has already determined many of these limitations 
and identified afflictions associated with exposure to 
extreme environments.***! For example, dissolved 
gases and water vapor inside the body expand and 
cause the skin to swell like a balloon at absolute pres- 
sures of about 69 mm. of Hg (pressure altitudes of 
55,000 ft.). Also, disregarding this expansion of gases 
and water vapor, the blood is known to boil at normal 
body temperature at an absolute pressure of 47 mm. of 
Hg (pressure altitude of 63,000 ft.). When man is ex- 


posed to low pressures, his speech, sight, hearing, pain- 
sensitivity, and mental reactions are all influenced. 
The extent to which they are influenced depends on the 
Although man has 


altitude and duration of exposure. 
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ascended to altitudes greater than 70,000 ft., he has 
done so only in pressurized compartments. The 
dangers involved in pressurization-system failure or 
enforced “‘bail-out’’ are obvious. Fig. 16 shows the 
effect of atmospheric characteristics on the human 
body. These effects are limited to the lower atmos- 
phere. At extremely high altitudes, even in a pres- 
surized and air-conditioned environment, consideration 
must be given to other effects such as the influence of 
extreme ultraviolet solar radiation, cosmic rays, and 
meteors. 
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i ew PAPER is the result of a study recently com- 
pleted at Bell Aircraft Corporation on the relative 
importance of specific impulse and propellant density 
on the range of a rocket-powered aircraft. It was 
found during this study that, although specific impulse 
and propellant density were of major importance, the 
results were capable of significant modification based 
upon the design of the power plant and aircraft as a 
whole. An attempt is made in this paper to discuss 
the more important factors in terms sufficiently gen- 
eral to permit their application to a wide range of air- 
craft sizes. 

It is a curious fact that, although most of the present- 
day applications of liquid propellant rockets are for 
winged aircraft, the majority of reports on the subject 
of range of rocket-propelled vehicles are for wingless 
trajectory rockets. Winged rockets have generally 
been analyzed in the same manner as other winged air- 
craft using air-consuming engines. The performance 
characteristics of a rocket are, however, so different 
from other engines that such an analysis often leads to 
ridiculous results. 

The following are the significant characteristics of a 
rocket power plant which differentiate it from air con- 
suming engines. 

(1) The size of a rocket power plant is extremely 
small in comparison to the weight and volume of pro- 
pellants which it consumes. Thus, the size of a rocket- 


Based on a paper presented at the Flight Propulsion Session, 
Seventeenth Annual Meeting, I.A.S., New York, January 24-27, 
1949. 

* Rocket Group Engineer. 


powered aircraft is not governed by the thrust or power 
required but rather by the impulse or work required. 
In other words, it is governed by the size of the propel- 
lant tanks and not the size of the rocket motors. 


(2) The thrust of a rocket motor is independent of 
flight velocity and increases somewhat with increasing 
altitude. This leads to the conclusion that rocket- 
powered aircraft are best suited to high-velocity, high- 
altitude flight. 


(3) The specific propellant consumption of a rocket 
motor is several times as high as that of an air-con- 
suming engine. At present there is little prospect 
that rockets using readily available propellants can 
ever get below 15 Ibs. per hour per pound of thrust. 
The present figure is nearer 20. This leads to the con- 
clusion that rocket power will never be suitable for 
long-range winged aircraft. The maximum practical 
range of powered flight can be roughly estimated at 
100 to 150 miles. Furthermore, it can be concluded 
that, for a reasonable range of powered flight, the pro- 
pellant load will be a large proportion of the total 
weight and volume of the aircraft. 

The most significant fact we have learned from our 
study of rocket-powered winged aircraft is that the 
weight of the aircraft is of minor importance compared 
with the volume. This is contrary to the accepted cri- 
terion for conventionally powered aircraft in which 
weight is of prime importance. As a consequence, the 
specific propellant consumption on a volume basis is 
far more significant than on a weight basis. Since this 
fact will lead to fundamental differences in rocket and 
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aircraft design, some elaboration of this statement is in 
order. 

A rocket motor and its propellants must perform two 
distinct functions in propelling an aircraft. First, it 
must store energy in the aircraft, as in take-off, climb, 
or acceleration. Second, it must overcome aerody- 
namic drag forces. In a winged aircraft it is generally 
assumed that the majority of the flight time occurs at 
design velocity and altitude in equilibrium with the 
aerodynamic forces—thrust equal to drag and lift 
equal to weight. The drag at constant velocity may 
be divided into two components—namely, the zero- 
lift drag and the attitude drag. Using the conventional 
parabolic approximation to the attitude drag, we may 
write for the drag of the aircraft at constant velocity 
and altitude: 


D= K,+ (1) 


where W is the instantaneous weight of the aircraft. 


Since the propellant weight is large compared to the 
total weight and since the weight is changing rapidly 
with time, it is not possible to get accurate results by 
computing an average drag from an average value of 
weight. The correct procedure is to write a differential 
equation in terms of the initial weight, the thrust, and 
the specific impulse of the propellants. 


te 
W=W- fe I) dt 


where F is the rocket motor thrust; J is the specific im- 
pulse of the propellants, lbs.-sec. per Ib.; and Wo is the 
weight at the beginning of constant velocity of flight. 


The third equation needed is that at constant velocity 
and constant altitude 


F-—-D=0 (3) 


Combining the three equations leads to a second 
order, third degree differential equation for the drag: 


DD — (D)*? — (2K:/I?)D* = 0 (4) 


A solution of this equation may be obtained by using 
the transformation 


(5) 


whence 


and 
D = 4e-* — 2e-*x 


Substituting in the differential equation and simplify- 
ing 


—(K2/I*)e-* 
Multiplying both sides by 24, 
= 


Integrating, 
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(%)? = + ay 


or 


= + a (6) 


At this point we may transform the equation back in 
terms of D and substitute the boundary conditions at 
the beginning of powered flight, obtaining 


dD/DVD — K, = (—2WK,/I) dt 
Integrating and solving for D, 
VK, a2 


2 I 


Ky 


where 


from the boundary conditions. 
Now /0'D dt equals the total impulse, which, divided 

by the drag equation, gives the time of powered flight. 

This leads to the equation: 

We 


= tant) 
VKiKo 1 + (K2/Ki)Wo(Wo— We) 


(8) 


If we divide f(' D dt by the specific impulse instead of 
the drag, we obtain the weight of propellant required: 


Wo tan 


Wp = 
K, K V KK: 
I 


These equations are not valid for the case of A, = 0, 
since some of the above steps would then involve multi- 
plication and division by zero. However, if we ex- 
pand the are tangent function of Eq. (8) and let Ke ap- 
proach zero, the equation properly approaches the 
equation of constant drag. For the case where K, = 0 
(drag independent of weight), the equation reduces to: 

= [We _ total impulse 


(10) 
Dy drag 
but 
Wp = ppeVp 
hence 
t = Ipp(Vp/Do) = Ta(Vp/Do) (11) 
TABLE 1 
Specific Impulse and Density Impulse of Propellant Combina- 
tions 
Specific Impulse Density Impulse 
Propellants (Lbs.-Sec. per Lb,) (Lbs.-Sec. per Ft.*) 


Aniline—nitric acid 220 19,600 
Composite (solid) 163 17,000 
Double base (solid) 200 19,000 
Alcohol—liquid O, 245 15,000 
Liquid H.—liquid O- 345 8,000 


% 

2 

tan ——— We? 

us 
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D=e™ 

D = —2e-*% 
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igure J 
Effect of Densify Impulse on Range 
(Drag a function of weight ) 


Range 


Density Impulse 


The product /pp is generally called the ‘density im- 
pulse’ and is denoted by /;. The dimensions are im- 
pulse per unit volume, or lbs.-sec. per ft.*. It follows 
that, for an aircraft with drag essentially independent 
of weight, the time of powered flight (and, conse- 
quently, the range) varies directly with the density im- 
pulse. 

The density impulse of various propellant combina- 
tions bears little relation to the specific impulse, as the 
examples in Table | will show. 


For the case where A, is not equal to zero, we were 
unable to put Eqs. (9) and (10) in terms of the density 
impulse. It was not difficult, however, to set up 
problems for a few cases and obtain numerical solu- 
tions by means of Eq. (9). Two cases are shown in Fig. 
1. The lower line shows range versus density impulse 
for a case where the propellant tank volume is approxi- 
mately 10 per cent of the total airplane volume. The 
upper two lines show the same airplane with the pro- 
pellant volume increased to 50 per cent of ‘the total. 
In the latter case, a small advantage is shown for the 
high specific impulse propellants; however, it is evi- 
dent that density impulse is still the more important 
factor. It was noted in the course of this analysis 
that, for any realistic wing configuration, the factor 
Kz would be quite small compared to K;. In the above 
example, AK; = 960 and K. = 2.67 X 10-°. This re- 
sults in a drag of 1,640 Ibs. at the initial weight, dropping 
to 1,300 Ibs. as all the propellant is consumed. Even 
this represents an unusually high-attitude drag in com- 
parison with conventional aircraft practice. 


The favorable showing of solid rocket propellants 
with regard to high density impulse makes them well 
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worth considering for winged aircraft. Generally 
speaking, solid propellants may show up somewhat 
more favorably than liquids in an aircraft design, inas- 
much as the space saved by eliminating piping, valves, 
and pumping system can be used to store a larger vol- 
ume of propellants. The principal objection to solid 
propellants is that there is no opportunity for control— 
i.e., after the propellant is ignited it must continue to 
burn until all propellants are gone. Liquid propellant 
rockets may be started and stopped at will. Another 
serious objection to the solid propellant is the difficulty 
in controlling the center of gravity during burning. 
This is complicated by the fact that the design of a solid 
propellant charge to obtain a definite rate of burning is 
extremely difficult, even without the added restriction 
of maintaining c.g. control. Solid propellant rockets 
have no provision for cooling and depend upon the heat 
capacity of the metal walls to prevent overheating and 
burnout. For burning times of over 20 sec., approxi- 
mately, the mass of metal required becomes prohibi- 
tive. At the present time, solid propellants have 
proved to be valuable for expendable boost rockets, 
and it appears that they should be well suited to pilot- 
less aircraft with a preset flight plan. However, the 
flexibility of control of liquid propellant rockets makes 
them the logical choice for man-carrying aircraft. 

The foregoing discussion concerns the problem of 
cruising at constant velocity. Unfortunately, take- 
off and climb involve different considerations. When 
inertia and gravitational forces are to be overcome in- 
stead of drag forces, the weight of the aircraft assumes 
major importance. It is, in fact, possible for a rocket- 
powered airplane to consume so much propellant in 
take-off and climb that little will be left for cruising. 

The propellant consumed in reaching a given flight 
velocity and altitude may be approximated by the fol- 
lowing equation, which neglects drag: 


Wp/Wo = 1 — exp[—(Av/Ig) — (Ah/Iv)] (12) 


Where W>/ IV is the ratio of propellant weight con- 
sumed to the total initial weight, Av is the change in 
velocity, and Ah is the change in altitude. Two im- 
portant conclusions may be drawn from this equation: 
first, that the propellant consumption decreases ex- 
ponentially with increasing specific impulse; and, 
second, that it decreases exponentially with increasing 
velocity of climb. Finally, it should be noted that it 
is not the propellant weight alone but the weight ratio 
that is governed by these factors. 

Because of the large change in weight of a rocket- 
powered airplane during flight, extremely high wing 
loadings are desirable. In a conventional airplane, 
this would lead to serious difficulty in take-off. How- 
ever, with rockets there is no limit to the take-off 
thrust available, and what would ordinarily be re- 
garded as fantastic take-off speeds become quite fea- 
sible. For example, a wing loading of 100 Ibs. per 
sq.ft. requires a take-off speed of approximately 200 
m.p.h. at sea level. However, if we provide the ait- 
plane with a thrust equal to eight-tenths of its take- 
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off weight, we can reach take-off speed in only 12 sec. 
and will need only 1,750 ft. of runway. 

Up to now we have been discussing general principles 
only. To clarify further some of the problems in- 
volved, we shall now take up a specific example. Sup- 
pose that we wished to design an airplane capable of 
flying for 5 min. at 800 m.p.h. and 40,000 ft. altitude, 
carrying a pilot with the necessary instrumentation and 
controls. The first step is to determine the weight 
ratio of propellants necessary for take-off and climb. 
Assuming that specific impulse is 200 Ibs.-sec. per Ib. 
and the average velocity during climb is 500 m.p.h., 
we can substitute in Eq. (12) and obtain W,/Wy) = 
0.3556. Next, if we assume from past experience that 
the airplane we have in mind will require 2,000 Ibs. 
thrust to fly at the design speed and altitude, we can 
calculate the propellant consumption from Eq. (10) 
to be 3,000 Ibs. Now this 3,000 Ibs., plus the fixed 
weight of the airplane (which we shall estimate at 4,000 
lbs.) equals the weight of the aircraft after take-off and 
climb. This is, however, the weight after 35.56 per 
cent of the total take-off weight has been consumed. 
The take-off weight is therefore: 


Wo = 7,000/(1 — 0.3556) = 11,000 Ibs. 


The airplane will therefore weigh 11,000 Ibs., of which 
7,000 Ibs. must be propellants, and the remaining 4,000 
lbs. must include motors, pumps and pump drive fuel, 
valves, piping, controls, wings, fuselage, landing gear, 
The performance of such an airplane would 
be roughly as follows: 


and pilot. 


Take-off 
Take-off distance................. 
Climbing and acceleration thrust. . . 


8,800 Ibs. 
200 m.p.h. 
12 sec. 
1,750 ft. 
8,800 Ibs. 
Time to reach design speed and alti- 
91 sec. (from take-off) 
2,000 Ibs. 
800 m.p.h. 
40,000 ft. 
77 miles (from take- 
off) 
120 m.p.h. 


Cruising thrust.............. 
Cruising speed.... 
Cruising altitude... . 
Range of powered flight........... 


If aerodynamic analysis at this point in the design 
shows that the drag has been underestimated, it is 
only necessary to increase the size of the cruising 
rocket to give the desired speed. This will, of course, 
mean a proportionately shorter duration and range. 
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TABLE 2 
Effect of Propellant Parameters on Range 

Propellant vol. (cu.ft.) 77.8 93.4* 77.8 77.8 
Specific impulse (Ibs.-sec. 

per Ib.) 200 200 200 240* 
Density impulse (Ibs.-sec. 

per cu.ft.) 18,000 18,000 21,600* 18,000 
Propellant weight (Ibs.) 8,400 8,400 5,835 
Fixed weight (Ibs.) 4,000 4,400 4,000 4,000 
Take-off gross weight 

(Ibs. ) 11,000 12,800 12,400 9,835 
Weight ratio, WP/Wo 0.636 _0.656 0.678 0.625 
Take-off thrust (Ibs.) 8,800 10,250 9,920 7,935 
Propellant consumption 

for take-off and climb 

(Ibs.) 4,000 4,550 4,410 3,133 
Propellant left for cruise 

(lbs.) 3,000 3,850 3,990 2,702 
Cruise thrust (Ibs.) 2,000 2,200 2,000 2,000 
Cruise duration (sec.) 300 350 399 325 
Range (miles) 88 99 82.5 
Per cent increase in range 0 14.3 28.5 ee 


* Parameter increased 20 per cent; others held constant. 


If it is desired to modify this design to increase the 
range, two possibilities are open to us: we can either 
increase the tank volume to carry more propellants, 
or we can use propellants with higher performance. 
The first of these choices is decidedly less desirable 
than the second, because increasing the volume in- 
creases the fixed weight and drag of the aircraft and de- 
creases the overall gain. Increasing the density im- 
pulse of the propellant increases the ratio of propellant 
weight to total weight and increases the propellant 
available for cruising, thus increasing range. Increas- 
ing the specific impulse while holding the density im- 
pulse constant also increases the range, since it reduces 
the propellant consumption during take-off. Table 
2 shows the relative effect of increasing each of these 
parameters by 20 per cent while holding the others 
constant. The gain resulting from an increase in 
density impulse is by far the most significant, while the 
specific impulse has the smallest effect. The range is 
largely determined by the amount of propellant left 
over for cruising, which in turn depends on the differ- 
ence between the weight ratio of the airplane and the 
weight ratio required for take-off and climb. Obviously, 
the best way to obtain a high weight ratio is to use high- 
density propellants. 

To summarize the above, it is seen that the rocket- 
powered airplane will be characterized by small size 
but large weight and high wing loading. It will be ca- 
pable of exceptionally fast take-off, climb, and flight 
speed but of relatively short range. It is our belief 
that, on the basis of its performance alone, the rocket- 
powered airplane has a definite place in modern avia- 
tion, and its potentialities should be thoroughly ex- 
plored. 
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Supersonic Research 


in the Department of Acronautical Engineering, University 
of Minnesota, Rosemount Research Center 


Epitor’s NotE—This is the second in a series of articles outlining 
the aeronautical research facilities and educational programs of 
university and industrial groups in the United States. It is hoped 
that papers of this nature will keep readers of the REVIEW well 
informed on the research tools and equipment being developed to 
assist us in perfecting our knowledge of supersonic aerodynamics, 
combustion phenomena, and the behavior of aircraft structures and 
in solving the many problems associated with high-speed, high-alti- 
tude flight and with the employment of new design configurations, 
power plants, and materials. The first article appeared in the 
August, 1949, issue of the REVIEW. It was written by Dr. Jerome 
C. Hunsaker, Professor in Charge, Department of Aeronautical 
Engineering, Massachusetts Institute of Technology, and was 
entitled, ‘‘Education of the Aeronautical Engineer.” 


~_ THE DEMONSTRATION of a new hypersonic wind 
tunnel on June 2, 1949, the University of Minne- 
sota put into operation a series of four high-speed wind 
tunnels which covers a range of velocities from (0 to 
Mach Number 7.0. These facilities were built by 
adapting equipment available at the former Gopher 
Ordnance Works, which were acquired by the Univer- 
sity of Minnesota on March 18, 1946. Funds for the 
conversion were contributed by the University of 
Minnesota, the U. S. Navy Bureau of Ordnance, and 
the Office of Naval Research, which supported con- 
struction of the hypersonic tunnel. The cash funds 


contributed were insignificant in comparison to the 
kind and extent of the completed facilities. Expendi- 
tures were kept as low as possible by utilizing surplus 
equipment from the ordnance plant, which included 
the compressors totaling 3,800 hp. These compressors 
were originally used for ammonia oxidation and now 
supply the necessary air for three of the tunnels. The 
dry-air storage tank, which has a capacity of 83,2 
cu.ft. at 45 Ibs. per sq.in. gage, is a Hortonsphere, once 
used for storing liquid ammonia. Ninety per cent of 
the steel for piping and valves was obtained from aban- 
doned plant parts. The five vacuum tanks of 8,750 
cu.ft. total capacity and the high-pressure air tank for 
the blow-down tunnel were formerly high-pressure 
ammonia storage tanks. 


THE WIND TUNNELS 


(1). The Outdoor Continuous-Flow Free-Jet Injection 

Tunnel 

This tunnel is for free-air testing of full or scale 
models in a 36-in. diameter air stream that has a 
velocity of 500 ft. per sec. Compressed air at 110 Ibs. 
per sq.in. gage is injected into the 36-in. diameter tube, 
which sucks in free air and discharges a doubled vol- 
ume of air at the test end. The tunnel is adaptable for 


testing propellers, burners, and models of various 
types. 
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(2) The Transonic Continuous-Flow Induction-Type 
Tunnel 


The test section measures 16 by 16in. Air velocities 
from 0 up to Mach Number 1.4 can be achieved, except 
for the region from Mach Number 0.972 to 1.2, which 
must be skipped. In this tunnel, air at high pressure is 
injected into the diffuser and sucks free air through the 
test section. For each pound of compressed air in- 
jected, 7 Ibs. of free air are sucked in. This tunnel is 
particularly adaptable for static and dynamic testing of 
models. Lift, drag, moment, and dynamic oscilla- 
tions can be studied. 


(3) The Supersonic Continuous-Flow Tunnel 


Mach Numbers from 1.5 to 4.0 can be obtained in the 
6- by 9-in. test section. This tunnel is of the direct- 
pressure type, where high-pressure air is continuously 
pumped into a large tank from which the air goes 
through the test section, reaches atmospheric pressure, 
and is returned to the compressors. The tunnel is 
adaptable for testing airplane models and power-plant 
configurations. 


(4) The Hypersonic Blow-Down Tunnel 


The Mach Number range is from 3.0 to 7.0. The 
present test section is 6 by 9 in., but plans are under- 
way to provide a new test section of 12 by 12 in., which 
will be used at higher Mach Numbers. The tunnel 
operates on the pressure differential principle. On one 
side of the system, dry air is compressed to high pres- 
sure in a large tank, and, on the other side, air is ex- 
hausted from five smaller tanks to provide an extremely 
high vacuum. Pressure-difference ratios of more than 
150 may be achieved. When the test is set up, the air 
from the high-pressure tank is quickly released and 
rushes through the test section into the vacuum tanks. 
With different nozzles for each Mach Number, veloci- 
ties from Mach Number 3.0 to 7.0 can be maintained for 
different periods of time. It is possible to provide a 
duration of 15 sec. even for the highest Mach Numbers. 
Under some conditions, continuous flow may be pro- 
duced by using the vacuum-pump suction alone. 

The first three tunnels are operated from the 3,800- 
hp. compressors, using atmospheric or dry air. In case 
of necessity, dry air can be used from the 83,200-cu.ft. 
dry-air storage tank (Hortonsphere). 


Spark photograph of 86° wedge with attached shock 
wave in Mach Number 7.0 flow in the University of Minnesota 
hypersonic blow-down wind tunnel. 


Fic. 2. 


The University of Minnesota considers that, as an 
educational institution, it has an installation unique in 
its complete range of high-speed tunnels. Possession 
of these tunnels enables the University to carry on the 
variety of research necessary for educational purposes 
and to attain economy and diversification in all its re- 
search and testing. The facilities in the Rosemount 
Research Center are supplementary to the laboratories 
in the new aeronautical building on the main campus at 
Minneapolis, where problems of structures, vibration, 
aerodynamics, and electronics are studied. 


Plan to Ailend 
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Constellation 


A Nose Gear 


The drag or retracting strut assembly of the Lockheed Constellation 
nose gear consists of an upper (A) and lower (B) drag strut pivoted 
together. Lower end of the drag strut pivots directly on the shock 
strut, while upper end of upper drag strut pivots on self-aligning 


CYLINDE! 


Co 


needle bearings mounted on forgings that are bolted to nose wheel well 
structure. A universal fitting for the actuating cylinder attachment is 
pivoted at top of upper drag strut. To retract gear, the actuating 
cylinder (C) retracts, rotating upper drag strut. Drag strut assembly 
folds, retracting gear upward and to rear into nose wheel well. A 
down-lock shaft (Detail) is attached to lower end of upper drag strut 
by short attaching struts. Two spring-loaded supporting links con- 
nect the lock shaft to lower drag strut. A steering wheel in the flight 
station is connected by cables to a control valve (D) and follow-up 
mechanism on the nose gear strut to steer the plane while it is on the 
ground, Turning the steering wheel actuates the steer control valve. 
Pressure is then directed to opposite ends of the steer control cylinders 
(E), turning the wheels. In the event of a broken cable, or of releasing 
the steering wheel, a centering spring built into the control valve will 
return the valve to neutral (shimmy damping position). 


[<f 
Trends 
> 
| anding Gears 
6)* 
ey), 
7 
B 
¢ 


tellation 
t pivoted 
he shock 
aligning 
heel well 
hment is 
cluating 
ssembly 
vell. A 
ag strut 
tks con- 
he flight 
llow-up 
s on the 

valve. 

ylinders 

leasing 

lve will 


DOWN LOCK GUIDE 


CYLINDER ATTACHING UNIVERSAL 


Constellation 


Main Gear 


\ 


Each main gear of the Constellation has a single oleo-pneumatic 
strut (A) with an axle fastened directly to the strut piston. Dual 
wheels are mounted on the axle, which extends out on each side of the 
strut. Each wheel has a multiple-disc type brake unit. Torque arms 
(B) keep shock strut piston and cylinder in alignment. Upper end of 
Shock strut fits into a fulcrum forging (C), and keys prevent turning 
between the two parts. Two side struts (D) fasten the fulcrum forging 
to the strut. The fulcrum pivots on self-aligning needle bearings 
mounted in brackets attached to the wing structure. Of particular in- 
terest is Lockheed’s drag strut, developed after an independent 2-year 
study of all aircraft landing-gear problems. The drag strut assembly 
consisting of an upper (E) and lower (F) strut, is a hydraulic device 
that effectively damps out excessive landing-gear vibrations that might 
otherwise result in dynamic overloading of the gear structure. It also 
retracts the gear, the hydraulic actuating cylinder (G) rotating the 
drag strut, thus folding the strut assembly and retracting the gear for- 
ward and up into the wheel well. A down-lock strut (H), pivoted at 
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lower end to the connection between upper and lower drag struts, pre- 
vents folding of the strut. In locked position, a hook on upper end of 
down-lock strut engages with a shaft mounted in wing structure. A 
spring-loaded latch in the hook keeps down-lock engaged until latch is 
released by the down-lock release hydraulic cylinder. The gear is 
held in retracted position by an up-lock assembly bolted to wing 
front beam. The up-lock jaws hook around a lug (J) fastened to the 
shock strut. The up-lock is operated mechanically and is released 
hydraulically. A stop in the landing-gear selector valve linkage pre- 
vents accidental retraction of the gear when the airplane is on the 
ground. The stop is withdrawn by a solenoid, which is energized 
whenever the torque arm switches on the left and right main gears are 
actuated by cams on torque arm shafts. The cams operate the 
switches only when weight of the plane is off the gears. When gears 
are locked up, the circuit through the main and nose gear up-lock 
switches is broken, and the solenoid is de-energized. 
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Equations for the Approximate Solution of Dynamic 
Problems for Stable Linear Systems 


By 
Kurt H. Hohenemser 
McDonnell Aircraft Corporation 


In generalization of the ‘“‘square wave’’ formulas, pre- 
sented in the JOURNAL OF THE AERONAUTICAL SCIENCES 
(Seamans, Bromberg, and Payne, ‘‘Application of the Per- 
formance Operator to Aircraft Automatic Control,” Vol. 15, 
No. 9, pp. 535-555, September, 1948), a number of equations 
are derived which are applicable in the approximate analysis 
complicated linear systems or in the analysis of dynamic 
test data of a linear system. A summary of the obtained 
equations is given in the Appendix. 


Combustion Problems in Ram-Jet Design 


By 
J. P. Longwell 
Standard Oil Development Company 


The requirement of a low frontal area for a ram-jet has 
made necessary air velocities sometimes greater than 300 ft. 
per sec. entering the ram-jet combustion chamber. These 
high velocities make combustion difficult, and a considerable 
amount of research has been, and still is, necessary to estab- 
lish the design principles involved in building satisfactory 
ram-jet combustors. The problems of combustor develop- 
ment can be divided into choice of the best fuel, proper 
preparation of the fuel-air mixture, ignition of the mixture, 
and completion of combustion. Factors of interest in choos- 
ing the fuel are ease and safety of handling, availability, cost, 
ease of combustion, volatility, and heat of combustion per 
pound and per unit volume. Data are presented showing 
that petroleum hydrocarbons are more difficult to burn than 
special fuels such as propylene oxide but that the high heat 
of combustion and availability of the petroleum hydro- 
carbons make it desirable to develop combustors for their 
use. 

The distribution of fuel in air is of importance in deter- 
mining the performance of a combustor. It has been found 
that fuel sprays spread through a turbulent stream of air at 
a rate proportionate to the concentration gradient. With 
knowledge of this proportionality constant, it is possible to 
design an injector system to obtain the desired fuel distribu- 
tion. 

The problems of flame stabilization and flame spreading 
are more complex, but it has been found that the stability of 
flame held in the wake of a baffle is capable of some general- 
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ization, and it is felt that further investigation of the variables 
involved in these phenomena will lead, in time, to a sound 
design basis for ram-jet combustors. 


On Shock Waves in Inhomogeneous Flow 


By 
Mac C. Adams 
Cornell University 


In connection with certain problems involving mixed sub- 
sonic-supersonic flow fields, and especially problems of normal 
shock waves in channels, it may become important to deter- 
mine the configuration of a nominally ‘“‘normal’’ shock wave 
in a slightly inhomogeneous steady field of flow. In this 
note it will be shown that the position assumed by the shock 
wave, its strength, and the details of the flow behind it can be 
calculated by a small perturbation theory, assuming that the 
velocity disturbances in the supersonic region are small com- 
pared to a parallel stream velocity. This calculation will 
be carried out in detail for the two-dimensional case—i.e., 
the case of plane disturbances of a parallel stream. The 
extension to axisymmetric cases would seem to offer no 
essential difficulties. 

It will be necessary to account for first-order vorticity in 
the subsonic region; this can be done by means of the 
differential equation derived by Sears. Detailed results 
will be presented for two different typical disturbance 
profiles. 


The Pulse Method for the Determination of Aircraft 
Dynamic Performance 


By 
R. C. Seamans, Jr., B. P. Blasingame, and 
G. C. Clementson 


Massachusetts Institute of Technology 


In this paper a method is described for evaluating an air- 
craft dynamic test involving the response of the aircraft to 
an applied displacement of a control surface. It is shown that 
the response can be expressed mathematically by means of a 
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SUMMARIES OF CURRENT 


concept called a performance operator and that with selected 
types of control surface motion of common occurrence the 
response can be related to the applied displacement more 
simply by means of a performance function. These two con- 
cepts were developed by Dr. C. S. Draper and his associates 
in the Instrumentation Laboratory of Massachusetts Institute 
of Technology. 

A general description is given of the performance operator 
and the performance function, following which a technique 
is described that permits the performance function of an air- 
craft to be determined from knowledge of its response to a 
pulse of less than I-sec. duration. The performance func- 
tion of a U.S. Air Force B-25 medium bomber, obtained by 
this technique, is correlated with the performance function 
computed from stability derivatives. 

It is seen that the conventional analysis gives satisfactory 
results at low Mach Numbers and in the absence of aero- 
elastic effects. However, it is anticipated that, at high 
Mach Numbers and when aeroelastic effects cannot be 
ignored, experimental techniques such as outlined in this 
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paper will be required to obtain the aircraft performance 
functions. 


Shear Distribution in Beams with Variable Webs 


By 
B. E. Gatewood 
United States Air Force Institute of Technology 


The general equations for the shear flows in horizontal 
panels of a horizontal beam with » + 1| stringers are indicated. 
The three-panel beam with constant stringer areas is solved 
in detail, and the results are shown by curves in terms of the 
parameters p (ratio of outer web thicknesses to center web 
thickness) and b (b = Iv/t/Ah with ] = beam length, t = 
outer web thickness, A = stringer area, and h = panel 
height). Tests of a three-panel cantilever beam with a con- 
centrated load verify the calculated results insofar as the 
test beam represented the assumptions used in the theory. 
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Leeder; and W. H. Colcord, Assistant Chief, Aeronautics Section 
The Franklin Institute. 


Present Status of Research on Boundary-Layer Control—A. E. von 
Doenhof and L. K. Loftin, Full _ Research Division, Langley 
Aeronautical Laboratory, N.A.C.A 


Measurements in Flight of tse Wing Loading—W. Lavern 
Howland, Flight Service Engineering Supervisor, Lockheed Aircraft 
Corporation. 


Some Problems Concerning the Three-Dimensional Flow in Axia 
Turbomachines—Frank arble, Instructor in Aeronautics 
Sr ga Aeronautical Laboratory, California Institute of Tech- 
nology. 


Aerodynamic Hysteresis as a Factor in Critical Flutter Speed of Com- 
pressor Blades at Stalling Conditions—A. Mendelson, Lewis Flight 
Propulsion Laboratory, N.A.C.A. 


Ones for Gas Turbine Materials—M. H. Nownm, Chief, Materials 
ratory, Wright Aer 21 Corp 


Dynamic Stability at High Speeds from Unsteady Flow Theory—l. C. 
Statler, Aerodynamicist, Flight Research Department, Cornel! Aero- 
nautical Laboratory. 


Two-Dimensional Jet Mixing of a Compressible Fluid—S. |. Pai 
Cornell Aeronautica! Laboratory. 


Some Recent Measurements in a Two-Dimensional Turbulent Channel! 
John Laufer, California Institute of Technology 


A New Approach to the Design of Metering Pins in Oleo Struts— 
R. M. Rosenbers, Associate Professor of Aeronautical Engineering, 
University of Washington. 


What the Air Lines Want in Navigation Aids—Ralph S. Damon, 
President, American Airlines, Inc. Now, President, T.W.A. 


Military Air Transport Service Specifications and Requirements for 
Cargo Aircraft—Maijor R. R. Hajek, Chief of Aircraft Materiel! and 
Equipment Branch, Division of Plans and Operations, M.A.T.S. 


Evaluation Criteria for Transport Aircraft—L. G. Kelso, R. L. McBrien, 
Technical Staff, and R. D. Kelly, Superintendent of Technical Develop- 
ment, United Air Lines, Inc. 


Air-Borne Radar as an Air-Line Navigation Aid—M. G. Beard, Director 
of Flight Engineering, and R. Ayer, Assistant Director of Flight 
Engineering, American Airlines, Inc. 


A g System for Air-Borne Electronic Devices— 
ensler, Chief, Special Projects Unit, i Analysis 
Intelligence Department, Air Materiel Comma 


Psychological Factors in the Recognition and Avoidance of the In- 
advertent Stall—P. J. Rulon, Educational Research Corporation. 
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243 


The Establishment and Measurement of Critical Requirements for Safe 
Flight in Transport Aircraft—Thomas Gordon, Assistant Professor of 
Psychology, University of Chicago. 


The Research Program of the Special Devices Center, ONR, on Human 
Problems in Flying —Clifford P. Seitz, Human Engineering Branch, 
Special Devices Center. 


Display Problems in the Use of the Omni-Directional Range Instrument— 
A. illiams, Jr., Research Assistant Professor of Psychology, and 
Stanley Roscoe, University of Illinois. 


Eye Movements of Aircraft Pilots During Instrument-Landing Ap- 
proaches—Paul M. Fitts, Aero Medical Laboratory, Wright-Patterson 
Air Force Base. 

Aerodynamic Problems in Axial Compressors for Aijircraft Jet 

Engines—R. S. Hall, General Electric Company. 


High-Pressure Applications of the Supersonic Compressor—John W. 
Blanton, Fredric Flader, Inc. 


The Choice of Pressure Ratio in Aircraft Gas Turbine Power Plants— 
C. Richard Soderberg, Massachusetts Institute of |echnology 


Combustion Problems in Ram-Jet Design—J. P. Longwell, Standard Oil 
Development Company. 

Basic Studies on Flame Stabilization—Glenn C. Williams, Massachu- 

setts Institute of Technology. 


Analysis of Turbojet Thrust Augmentation Cycles—Bruce T. Lundin, 
N.A.C.A. 


Automatic-Control Considerations for Turbojet Engines with Tailpipe 
Burning—Melvin S. Feder and Richard Hood, N.A.C.A. 


Research on Aircraft Propulsion Systems (Wright Brothers Lecture) 
be Silverstein, National Advisory Committee for Aeronautics 


Gust Criteria for Airplane Design—£. A. Rossman, Stress Engineer, 


Lockheed Aircraft Corporation. 


Supersonic Tests of Conventional Control Surfaces on a Double Wedge 
Airfoil—Michael Pindzola, Research Engineer, Research Depart- 
ment, United Aircraft Corporation 


The Development of a Course Line Computer for the Air Navigation 
System—Chester Watts and Francis Gross, Radio Development 
Division, C.A.A. 


Some Operational Aspects of Distance-Measuring Equipment in the 
Transitional Air Navigation System—J. Wesley Leas, Air Navigation 
evelopment Board, A. 


Theoretical 


Lateral-Stability Derivatives for Wings at Supersonic 
Speeds C.A 


Arthur L. Jones, Ames Aeronautical Laboratory, N.A. 


A Summary of Flight Load Data Recorded in Tactical and Training 

perations During the Period of World ar Il—Lewrence B. 

Reynolds, Engineering Division, Air Materiel Command, Wright- 
Patterson Air Force Base. 


Analysis and Design of Stifened Shear Webs—Paul H. Denke, Struc 
tures Engineer, Douglas Aircraft Company, Inc. 


Predictions of Supersonic Airplane Performance—Harold Luskin, 
erodynamics Research Engineer, Douglas Aircraft Company, Inc 


Design and Development of the Lockheed P2V Neptune—J. B. Wassall, 
hief Production Development Engineer, Lockheed Aircraft Cor 
poration. 


fe dew Operating Experiences with the Instrument Landing System 
. Post, Superintendent, Navigational Aids, United Air Lines, Inc. 


The Operation of the VHF Omni-Range in the Transition System 
Francis Moseley, Collins Radio Company. 


Investigation of Lateral Dynamic Stability in the XB-47 Airplane 
Roland J. White, Boeing Airplane Company. 


The Calculation of Supersonic Downwash, Using Line Vortex Theory— 
Herold Mirels and Rudolf Heefeli, Lewis Flight Propulsion Labora- 
tory, N.A.C.A. 


Stiffened Structures—Paul Sandor and G. W. Papen, 
Lockheed Aircraft Corporation. 


(Preprints of papers listed above are 35 cents each to |.A.S. members, 
75 cents each to nonmembers including postage.) 


Preprints should be ordered by number from: 


Preprint Department, Institute of the Aeronautical Sciences 


2 East 64th St., New York 21, N.Y. 
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~ The Douglas AD-2 is another of the famous aircraft — 
both conventional and jet-propelled — which rely on  ‘ Za. 
Clifford Feather-Weight All-Aluminum Oil Coolers. 
Superior strength-weight ratio derived from Clifford’s Sy 
patented method of brazing aluminum and accurate per- 
. formance ratings obtained in the Clifford wind tunnel 
: laboratory — largest and most modern in the aeronautical ALL-ALUMINUM OIL COOLERS 
, heat exchanger industry — account for the rapidly grow- 
ing acceptance of Feather-Weight Oil Coolers. FOR ES 
Your inquiry is also invited. CLIFFORD MANU- 
FACTURING COMPANY, 138 Grove St., Waltham 54, 
Mass. Division of Standard-Thomson Corporation. Offices PORN 
in New York, Detroit, Chicago and Los Angeles. AND BELLOWS ASSEMBLIES 
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The brake that puts a stop to 
high maintenance costs 


HOWN above is one of the B. F. 

Goodrich assemblies on Trans 
World Airline’s Stratoliner fleet, now 
being converted 100% to B. F. Good- 
rich brakes. 

This is TWA’s first experience with 
BFG Expander Tube brakes. But 
already the results are clear. Me- 
chanics report an important reduc- 
tion in maintenance. 

The secret is the simple design of 
the B. F. Goodrich Expander Tube 
brake. Many extra parts and linkages 


found in other brakes are eliminated 
in BFG brakes. The only tools needed 
to reline them are a screwdriver and 

liers. And because the Expander 

ube braking action covers a full 
circle, wear is slower and spread more 
evenly. Maintenance man-hours, fly- 
ing-time losses and replacement costs 
are all cut. 

TWA further reports that pilots 
like the “‘operational feel’’ and that 
‘‘a weight saving of sixty pounds 
per airplane was realized over the 
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original type brake’. 

B. F. Goodrich brakes offer many 
other advantages, with special bene- 
fits for each type of aircraft —ait- 
liner, military and personal. For help 
with your particular problems, write 
to The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio. 


B.E Goodrich 
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Herenautical Reviews 


A Guide to the Current Literature of 
Aeronautical Research and Engineering 


I. PERIODICALS AND REPORTS 


The abstracts are classified according to the Standard Aeronautical Indexing System. Numbers in parentheses indicate the 
sag og rh of 7? seen Headings in the numerical arrangement. Headings marked by an asterisk have not yet been established 


y the S 
Aerodynamics (2) Flight Operating Problems (31) Protective 64 
Aerodynamic Loads.............. 46 High Altitude Flight............. 58 Sandwich Materials.............. 64 
ontrol Surfaces... . . 46 Military Aviation (24).............. 64 
Fluid Mechanics & Aerodynamic Weather Hazards................ 59 (24) 66 
Internal 49 59 Organizations & Societies (46)....... 66 
@ Airfoils................ 53 Guided Missiles 59 Power Plants. 66 
Air Transportation (41)............. 53 Instruments & Turbine 
Control Cabin. ........ Laws & Regulations (44)............ 61 
Preliminary Design............... 56 Machine Elements (14) Reference Literature (47)........... 69 
56 Automatic Control............... 61 Research Facilities (50)............. 69 
Airports & Airways (39)........... 56 Rotating Wing Aircraft (34)......... 69 
56 friction’... 61 Seignees, General (33) 
(23)...........'..... 58 Mechanics—Vibration........... 70 
58 Management & Finance (45)......... 62 Th 
ermodynamics (18).............-. 72 
Engineering Practices (49)...... Materials (8) ; 
58 Metals & 62  Water-Borne Aircraft (21)...:...... 72 
Hydraulic & Pneumatic (20)....... 58 Nonmetallic Materials............ 62 Wind Tannels: 
ll. BOOKS REVIEWED IN THIS ISSUE 
Reviewed by R. Dixon Speas, American Airlines System 
Reviewed by Dr. Alexander Klemin, Consulting Engineer 
Dynamic Principles of Mechanics. David Rittenhouse Inglis... 76 
Reviewed by Stephen J. Zand, Lord Manufacturing Company 
The Royal Society Scientific Information Conference, 21 June-2 July, 1948... 77 
Reviewed by Maurice H. Smith, Librarian I.A.S. 
Books, reports, and periodicals reviewed in this issue or in previ- $0.30 for each 10- by 14-in. print, plus postage. Microfilm coptes 
Ous issues may be borrowed on 2-week loan without charge by on 35-mm. film can be supplied at $0.05 per frame; minimum 
individual or Corporate Members of the Institute in the U.S. and charge—$1.00, plus postage. A service charge of $0.50 per item 
Canada. Members of The Paul Kollsman Lending Library who on photostat and microfilm orders is made to nonmembers of the 
are not Members of the Institute may borrow books and, in spe- 1.A.S. 
cial cases, other research material. Members of the I.A.S. may Bibliographies on special subjects will be compiled at the rate 
borrow also from the Engineering Societies Library through The of $2.50 per hour. Translations of technical literature from for- 
Paul Kollsman Lending Library. eign languages may be obtained ‘at $12 to $14 per 1,000 words, 
Photostatic copies of material in the Institute’s libraries may depending on the language. I.A.S. members receive a 20 per 
be obtained at a cost of $0.25 for each 8- by 10-in. print and cent discount on bibliographies and translations. 


Full information about library membership and facilities will be sent upon request to The Paul Kollsman 
Lending Library, 2 East 64th St., New York 21, N.Y. 
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with the “STRAIN: ANALY 


Designed for use with wire strain gages or 
other resistance elements. Two “Strain 
Analyzer” models are available, which, with 
suitable pickups, give immediate records of 
strains, pressures, temperatures, torques, 
vibrations or accelerations. Either static or 
dynamic phenomena up to 100 c.p.s. may 
be recorded. 


Investigate Brush measuring devices before 
you buy ... they offer more for your money. 


The Brush Single-Channel Oscillograph with Carrier 
Amplifier, Model BL-310. Oscillographs available in 
Double and Six-Channel units also. 


THE GS A 3405 Perkins Avenue + Cleveland 14, Ohio, U.S.A. 
MAGNETIC RECORDING DIV. « ACOUSTIC PRODUCTS DIV. 
DEVELOPMENT CO. INDUSTRIAL INSTRUMENTS DIV. © CRYSTAL DIVISION 


Canadian Repr ive: 
A. C. Wickman, (Canada) Ltd., P. O. Box 9, Station N, Toronto 14 
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Aerodynamics (2) 
AERODYNAMIC LOADS 


Note on the Accuracy of a Method for Rapidly Calculating the 
Increments in Velocity About an Airfoil Due to Angle of Attack, 
Laurence K. Loftin, Jr. U.S., N.A.C.A., Technical Note No, 
1884, June, 1949. 8 pp., 2 references. 

The method presented in N.A.C.A. Report No. 824 is investi. 
gated by use of an exact potential-flow-theory solution for the 
velocity distribution about an arbitrary airfoil in order to evaluate 
the effect of the angle of attack on the net velocity distribution at 
any point on a symmetrical airfoil. The method is in error only by 
a factor cos @ over the entire chord. 

Readers’ Forum: Maneuvering Horizontal Tail Loads. Inne 
Bouton. Journal of the Aeronautical Sciences, Vol. 16, No. 7 
July, 1949, pp. 440, 441. 

Readers’ Forum: Spanwise Lift Distribution for Sweptback 
Wings. Alan Pope and William R. Haney, Jr. Journal of th 
Aeronautical Sciences, Vol. 16, No. 8, August, 1949, pp. 505, 506, 
figs. 5references. 


BOUNDARY LAYER 


Boundary-Layer and Stalling Characteristics of the NACA 
63-009 Airfoil Section. Donald E. Gault. U.S. N.A.C.A 
Technical Note No. 1894, June, 1949. 30 pp., illus., figs. 
references. 

A wind-tunnel investigation provided pressure distributions, 
tuft studies, and boundary-layer measurements at a Reynolds 
Number of 5.8. A localized region of separated flow first de. 
veloped on the upper surface of the airfoil near the leading edge at 
a section lift coefficient of approximately 0.48. The flow sepa- 
rated while the boundary layer was laminar and, after the 
occurrence of transition, re-established itself on the surface asa 
turbulent boundary layer. The region persisted throughout the 
upper lift-coefficient range until the airfoil stalled abruptly ata 
maximum section lift coefficient of 1.06. Stall was caused by the 
failure of the separated boundary-layer flow to reattach to the air- 
foil surface. 


CONTROL SURFACES 


Wind-Tunnel Tests on Various Types of Dive Brakes Mounted 
in Proximity of the Leading Edge of the Wing. Bernardino Lat- 
tanziand Erno Bellante. (/taly, Ministero dell’ Aeronautica, Divi- 
stone Studied Esperienze, 1 Divisione, Sezione Acrodinamica, Guid- 
onia, Relazione Tecnica No. 10,December, 1942.) U.S., N.A- 
C.A., Technical Memorandum No. 1161, May, 1949. 47 pp, 
illus., diagrs., figs. 1 reference. 

Four types of dive flaps of various shapes, positions, and in- 
cidence, located from 5 to 20 per cent chord on a model airplane 
wing, show an irregular variation of the lift curve which endangers 
aircraft stability. This is corrected by perforations of 3 to 5 mm. 
which permit some air to reach the wing behind the flap. Experi- 
ments with a ventral dive flap at 8 per cent chord of a stub airfoil 
indicate a displacement of the zero lift angle for brake flaps with 
slots open or closed, thus implying a strong negative lift in a 
vertical dive, if not persistent balancing difficulty. 


FLUID MECHANICS & AERODYNAMIC THEORY 


Two-Dimensional Jet Mixing of a Compressible Fluid. S. I. 
Pai. Journal of the Aeronautical Sciences, Vol. 16, No. 8, August, 
1949, pp. 463-469, figs. 10 references. 

Theoretical investigation of the mixing and divergence of 
laminar and turbulent flows from a supersonic jet exhausting into 
a supersonic stream and an equation of motion that is identical 
for either flow. In laminar flows velocity and temperature in the 
jet differ slightly from those of the surrounding stream and the 
equation of motion is reduced by the method of small perturba- 
tions to a form of the equation of heat conduction whose solution 
for any given boundary conditions is known. Exact solution of 
the mixing is obtained by successive approximations starting with 
the solution of small perturbations. Calculations are made for 
velocity and temperature distributions for the mixing of two 
uniform flows and for the mixing of a jet of compressible fluid 
from a two-dimensional nozzle with full expansion exhausting into 
a supersonic stream. Properties of jet mixing depend mainly on 
jet momentum, regardless of whether the change of momentum is 
due to velocity or temperature change, and compressibility. 
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AERONAUTICAL 


When the turbulent shearing stress, expressed by means of 
Reichardt’s theory of free turbulence instead of viscous stress, is 
used in the equation of motion by transformation of variables, the 
equations of turbulent and laminar mixing are identical, and the 
solutions for one are applicable to the other. 

A Note on the Substitute on Principle for Steady Gas Flow. 
R. C. Prim, III. Journal of Applied Physics, Vol. 20, No. 5, May, 
1949, pp. 448-450. 8 references. 

The substitution principle for equations of perfect gas dy- 
namics is extended to obtain a canonical formulation of fluid 
flows having a more general state equation. The formulation, 
which is obtained by equating a constant function m along each 
individual streamline to the square of the ultimate velocity mag- 
nitude a along each streamline, is in terms of the reduced velocity 
vector and the pressure alone. It is valid only for any fluid with 
a product equation of state. Where the pressure factor of product 
equations of state has an exponential constant of less than 1, the 
pressure factor can be eliminated from the continuity equation to 
obtain a form of this equation involving reduced velocity alone. 
The relation between the Mach Number and the reduced velocity 
vector is obtained for the general, product, and power law equa- 
tions of state. 

Effect of the Acceleration of Elongated Bodies of Revolution 
Upon the Resistance in a Compressible Flow. F. I. Frankl. 
(Prikladaya Matematika i Mekhanika, Vol. 10, No. 4, 1946, pp. 
521-524.) U.S., N.A.C.A., Technical Memorandum No. 1230, 
May, 1949. 8 pp., fig. 2 references. 

At velocities comparable with that of sound and at accelerations 
not greater than 1,000 m. per sq.sec., the pressures introduced 
upon an elongated body of revolution by acceleration have a neg- 
ligibly small effect upon the resistance of the body. 

The Available Theoretical Analyses of Two-Dimensional Cas- 
cade Flow. R.A. Tyler. Canada, National Research Council, 
Aeronautical Note, AN-4, 1949. (MT-4, May, 1948). 16 pp., 
figs. 50 references. 

Two fundamental problems that arise in two-dimensional cas- 
cade design are amenable to theoretical treatment. The first or 
direct problem is the determination of the plane potential flow 
past an arbitrary airfoil in an arbitrarily assigned cascade arrange- 
ment. The arbitrary cascade is related by conformal transforma- 
tion to a shape for which the flow can be calculated exactly. 
Methods of solution are those of A. R. Howell, I. E. Garrick, W. 
Mutterperl, and the interference method of S. Katzoff, R. S. Finn, 
and J. C. Laurence. The second or inverse problem is the deter- 
mination of the airfoil shape that has a prescribed surface pressure 
distribution in cascade. Its approach is to evaluate the modifica- 
tion to the flow round an airfoil in isolation which arises from the 
presence of the blades when the airfoil is placed in cascade. 
Methods of solution are Diesendruck’s interference method for 
the solution of particular thin blade cascade problems and the 
general inverse cascade solution of A. W. Goldstein and M. Jeri- 
son. Approximate solutions of the general problem are a third 
category and include the approximate method of J. Ackeret for 
the design of closely spaced blade grids, W. Merchant and A. R. 
Collar’s ‘Solution for Particular Airfoil Types,” and R. A. Spurr 
and H. J. Allen’s method for the approximate solution of both the 
direct and inverse cascade problems, which includes the effects of 
fluid compressibility. 

Study of Unsteady Flow Disturbances of Large and Small 
Amplitudes Moving Through Supersonic or Subsonic Steady 
Flows. Robert V. Hess. U.S., N.A.C.A., Technical Note No. 
1878, May, 1949. 99 pp., figs. 17 references. 

I. A point-by-point method for the calculation of unsteady 
flows through tubes with variable cross sections which contain 
strong shocks and large temperature contact discontinuities. II. 
Calculations of the flow patterns created by the bursting into a 
vacuum of a diaphragm at the minimum section of the supersonic 
nozzle without a second throat. III. Integral relationships, in- 
variant with respect to time, describe as a whole the behavior of 
unsteady flow disturbances of large and small amplitudes. The 
invariant integrals are the conservation laws for the potential, 
pulse area, mass, and energy. 

Tables for Use in the Determination of Profile Drag at High 
Speeds by the Pitot Traverse Method. J. A. Beavan and A. R. 
Manwell. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2233, September, 1941. 25 pp., tables. 6 
teferences. British Information Services, New York. $1.45. 

Tabulated functions that reduce the computation necessary to 
evaluate the integrand at each point across the wake. The tables 
are computed to give an accuracy greater than 1 or 2 per cent and 
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are most advantageous when the integration can be performed by 
the trapezium rule. 

Readers’ Forum: On the Compressibility Correction Factor for 
Axially Symmetric Bodies. W.H. Dorrance. Journal of the 
Aeronautical Sciences, Vol. 16, No. 7, July, 1949, pp. 443, 444. 5 
references. 

Readers’ Forum: A Note on Detached Shock Waves. E. V. 
Laitone. Journal of the Aeronautical Sciences, Vol. 16, No. 7, 
July, 1949, pp. 441, 442, figs. 4 references. 

Readers’ Forum: Quasi-Stationary Thin Airfoil Theory. John 
W. Miles. Journal of the Aeronautical Sciences, Vol. 16, No. 7, 
July, 1949, p. 440. 4 references. 

Readers’ Forum: Quasi-Stationary Airfoil Theory in Com- 
pressible Flow. John W. Miles. Journal of the Aeronautical 
Sciences, Vol. 16, No. 8, August, 1949, p. 509. 3 references. 

Readers’ Forum: Concerning Linearized Supersonic Flow 
Solutions for Rotationally Symmetric Bodies. W. H. Dorrance. 
Journal of the Aeronautical Sciences, Vol. 16, No. 8, August, 1949, 
pp. 508, 509. 8 references. 

Readers’ Forum: An Approach to Supersonic Airfoil Theory. 
W. E. Strohmeyer and D. R. Gero. Journal of the Aeronautical 
Sciences, Vol. 16, No. 8, August, 1949, pp. 506, 507, figs. 2 
references. 

The fundamental energy equation is used to develop the basic 
equation used in the determination of the aerodynamic forces on 
thin airfoils traveling at supersonic velocities. 

Polygonal Approximation Method in the Hodograph Plane. H. 
Poritsky. Journal of Applied Mechanics, Vol. 16, No. 2, June, 
1949, pp. 123-133, diagrs. 3 references. 

Super-Sonic Drag. IV. The Acroplane, Vol. 76, No. 1985, June 
24, 1949, pp. 737, 738, figs. 

Super-Sonic Lift. III. Roger Tennant and Peter Kahn. The 
Aeroplane, Vol. 76, No. 1975, April 15, 1949, pp. 416-418, illus., 
diagrs., figs. 

Summaries of Foreign And Domestic Reports On Compressible 
Flow. Vol. V (Nos. A-9101 to A-9125). U.S. Air Forces, Tech- 
nical Report No. F-Tr-1168E- ND, February, 1948. 122 pp., figs. 
25 references. 

Contents: Solution of Possio’s Integral Equation for an Har- 
monically Oscillating Wing in Compressible Flow by Reduction 
toa System of Linear Equations by M. Eichler (ZW B, Forschungs 
Bericht Nr. 1681). 

Boundary Layer in a Compressible Liquid with Allowance for 
Radiation by I. A. Kiebel (Comptes Rendus, de L’ Academie des 
Sciences di L’ U.S.S.R., Vol. 24, No. 4, 1939, pp. 275-279). Un- 
steady Airfoil Theory. Part V by H. G. Kussner (ZWB, For- 
schungs Berickt Nr. 1130/5). 

Remarks on ‘the Mathematical Theory of Detonation and De- 
flagration Waves in Gases by Courant-Friedrichs (Applied 
Mathematics Project Report No. 38.3R, New York University, 
Applied Mathematics Group, No. 127). 

On the Transmission of Heat from a Flat Plate to a Fluid Moving 
at High Velocity by L. Crocco (L’Aerotecnica, Vol. 12, 1932, pp. 
181-197). 

The Stability of the Laminar Boundary Layer on a Flat Plate 
with Homogeneous Suction by A. Ulrich (ZWB, Untersuchungen 
und Mitteilungen Nr. 2033). 

The Transition Point. Part I: The Transition Point of a Laminar 
Boundary Layer for an Arbitrary Body by H. Schlichting and A. 
Ulrich (Lillienthal Gesellschaft fiir Luftfahrtforschung, Bericht Nr. 
S10, p. 75). 

The Transition Point. Part II: The Effect of the Position of 
Maximum Thickness and Lift Upon the Transition Point of an 
Airfoil by H. Schlichting and A. Ulrich (Lillienthal Gesellschaft 
fiir Luftfahrtforschung, Bericht Nr. S10, p. 77). 

The Transition Point. Part III: The Effect of Lift Upon the 
Transition Point of a Laminar Airfoil by H. Schlichting and A. 
Ulrich (Lillienthal Gesellschaft fiir Luftfahrtforschung, Bericht Nr. 
S10, p. 126). 

The Laminar Boundary Layer in Gases by L. Crocco (Mono- 
grafie Scientifiche Di Aeronautica, No. 3, December, 1946). 

On the Subsonic Flow of a Compressible Fluid Past a General 
Joukowski Profile by I. Imai (Tokyo, Imperial University, Aero- 
nautical Research Institute Report No. 216, 1941). 

The Symmetric Potential Flow of a Compressible Gas About the 
Circular Cylinder and Sphere in the Sub-Critical Region by E. 
Lamla (ZWB, Forschungs Bericht Nr. 1014). 

On the Theoretical Calculation of the Critical Reynolds Number 
of a Boundary Layer in Accelerated and Decelerated Flow by H. 
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| | PROFIT |MARGIN| | 
© he best way to increase your profit margin is to cut costs. And 
A ( on a surprisingly wide variety of aircraft parts, from landing strut 
| —T - assemblies to fuel lines, the majority of U. S. plane builders are 


cutting production costs and improving quality, with OSTUCO 
Aircraft Tubing-famous for its inherent strength - 
without —weight advantages. 


OSTUCO can pass along important economies in 

INCREASE YOUR PROFIT MARGIN cutting, bending, swaging, tapering, threading, 

as WITH OSTUCO TUBIN : expanding, and many other operations because 

i of specialization and complete modern facilities 

ee Se ; for the forging and fabricating of tubing to your 
most exacting requirements. 


OSTUCO made the first ‘‘Chrome-Moly” ever produced for air- 
craft use, and is one of the nation's largest suppliers of aircraft 
tubing—widely recognized for precision craftsmanship and low 
percentage of rejects. Prompt deliveries can be assured from 
special alloy steel inventories and from a wide range of tube sizes 
carried on hand for engine, aircraft mechanical, and airframe 
tubing parts—all produced to Army, Navy, and AMS specifica- 
tions. Investigate the profit possibilities in using OSTUCO Aircraft 
Tubing in your products. Write direct or to our nearest Sales Of- 
fice for new free booklet ‘Fabricating and Forging Steel Tubing.” 
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Schlichting (Deutsche Academie fiir Luftfahrtforschung, Jahrbuch, 
1940, p. 197). 

Flutter at Supersonic Speeds. Part I, Midchord Derivative Co- 
efficients for a Thin Aerofoil at Zero Incidence by G. Temple and 
H. A. Jahn (Gt. Brit., Royal Aeronautical Establishment, Report 
No. S-M-E. 3314, April, 1945). 

The Symmetrical Potential Flow of a Compressible Gas Around a 
Circular Cylinder in a Free Jet by Ernst Lamla (ZWB, Luft- 
fahrtforschung, Vol. 19, pp. 358-362). 

Two-Dimensional Supersonic Aerofoil Theory by M. J. Lighthill 
(R&M No. 1929 (7384 & 7371) ARC Tech Report). 

The Use of Source-Sink and Doublet Distributions Extended to 
the Solution of Arbitrary Boundary Value Problems in Supersonic 
Flow by Max Heaslet and Harvard Lomax (U.S., N.A.C.A. 
Technical Note No. 1515). 

Examples of the Application of Busemann’s Formula to Evaluate 
the Aerodynamic Force Coefficients on Supersonic Aerofoils by 
C. N. H. Lock (Gt. Brit., Aeronautical Research Council, Reports 
& Memoranda No. 2101). 

Wing Plan Forms for High-Speed Flight by R. T. Jones ( U.S., 
N.A.C.A. Technical Note No. 1515). 

Applications to Aeronautics of Ackeret’s Theory of Aerofoils 
Moving at Speeds Greater than that of Sound by G. I. Taylor 
(Gt. Brit., Aeronautical Research Council, Reports & Memoranda 
No. 2101). 

Air Forces on Airfoils Moving Faster than Sound by J. Ackeret 
(U.S., N.A.C.A. Technical Note No. 1515). 

Charts for Determining the Characteristics of Sharp-Nose Air- 
foils in Two-Dimensional Flow at Supersonic Speeds by H. R. 
Ivey, G. W. Stickle, and A. Schuettler ( U.S., N.A.C.A. Tech- 
nical Note No. 1515). 

Notes on the Theoretical Characteristics of Two Dimensional 
Supersonic Airfoils by H. R. Ivey (U.S., N.A.C.A. Technical 
Note No. 1515). Volterra’s Solution of the Wave Equation as 
Applied to Three-Dimensional Supersonic Airfoil Problems by 
Heaslet, Lomax, and Jones ( U.S., N.A.C.A. Technical Note No. 
1515). 

Charts for the Determination of Supersonic Air Flow Against 
Inclined Planes and Axially Symmetric Cones by W. E. Moeckel 
and J. F. Connors ( U.S., N.A.C.A. Technical Note No. 1515). 


Drag of Spheres at High Subsonic Speeds. A. Naumann. 
(Volkenrode, FB 1778, April, 1943.) Gt. Brit., Ministry of Supply 
Technical Information Bureau, TPA 3, Report and Translations 
No. 456, GDC 10/424T. 47 pp., figs., diagrs. 23 references. 
(Includes German Text.) British Information Services, New 
York. 

Oor die Verdigtings- en Verdunningsverskynsels in ’n Gas 
Veroorsaak deur die Stoot van ’n Suier met ’n Baie Hoe Snelheid 
(On the Compression and Expansion Phenomena in a Gas Caused 
by a Collision of a Piston Moving with a Velocity Far Surpassing 
That of Sound). W.P. Robbertse. Delft, Technische Hogeschool, 
Laboratorium voor Aero- en Hydrodynamica, Mededeeling No. 57, 
1948. 104 pp., figs. N. V. Noord-Hollandsche Uitgevers 
Maatschappij, Amsterdam. 

A mechanical analogy is established for a mathematical treat- 
ment of J. M. Burgers’ case of the motion of a thin sheet of gas 
colliding at a velocity far surpassing that of sound with an exten- 
sive and much less dense mass of instellar gas. A horizontal body 
of homogeneous gas in a state of rest is retained in a cylinder that 
extends from a point of origin indefinitely tothe right. Left of the 
origin isa vacuum. A precisely fitting piston travels in the cylin- 
der at hypersonic velocity and strikes the gas at the origin. The 
motion of gas and piston are formulated. Initially, a compression 
wave precedes the piston and a high pressure is generated. The 
increased pressure retards the piston and permits expansion 
waves to occur which overtake and diminish the compression wave 
and its velocity. After a period, the piston comes to rest for one 
moment and then starts to move backward. 


On the Influence of Gravity upon the Expansion of aGas. J. M. 
Burgers. (Delft, Technische Hogeschool, Laboratorium voor Aero- 
en Hydrodynamica, Mededeeling No. 53.) Koninklijke Neder- 
landsche Academie van Wetenschappen, Verhandelingen, Vol. 51, 
Nos. 2, 5, 1948. 18 pp. 4 references. 

The enclosure of a column of gas is assumed to be a vertical 
cylinder that extends infinitely downward from a boundary plane, 
above which a vacuum in the cylinder extends infinitely upward. 
Upon removal of the boundary plane, the gas can expand upward 
from rest. Taking account of its weight, the motion of the gas 
toward a new state of equilibrium is determined and a relation is 


established between the motion behind and ahead of an initial 
shock wave. 


Non-Linear Relations Between Viscous Stresses and Instan- 
taneous Rate of Deformation as a Consequence of Slow Re- 
laxation. J. M. Burgers. (Delft, Technische Hogeschool, Labora- 
torium voor Aero- en Hydrodynamica, Mededeeling No. 56.) 
Koninklijke Nederlandsche Akademie van Wetenschappen, Ver- 
handelingen, Vol. 51, No. 7, 1948. 6 pp. 9 references, -(Reprint.) 
(In English.) 


INTERNAL FLOW 


An Investigation of the Effect of Boundary Layer Suction on 
the Air Resistance in Channel Elbows. H. O. Palme. Sweden, 
Royal Institute of Technology, Division of Aeronautics, Technical 
Note No. 2(KTH-AERO TN 2). 83 pp., illus., diagrs., figs. 
38 references. (In English.) 

Theoretical and experimental determination of principles for 
the design of curved ducts for two-dimensional gas flows in order 
to corroborate theoretical methods for preventing separation of 
the laminar boundary layer at channel elbows and for maintaining 
the flow at the same order of magnitude as that of a straight duct 
of the same length. Two means exist for eliminating the causative 
pressure gradient that results from centrifugal forces and their 
accompanying velocity increase, which reduces the kinetic energy 
of the boundary layer until it separates to form a region of eddies. 
One means is by increasing the channel curvature to reduce the 
velocity in such a manner that the product of the velocity and the 
radius is a constant value equal to that for a corresponding point 
in potential flow. Nippert eliminated the greater pressure 
gradient by expanding the inner channel bend, whereby velocity 
at the elbow decreased to that for approximate potential flow. 
This solution requires space to accommodate a greatly enlarged 
radius. The second means for eliminating pressure gradients in 
curved channels is by providing slots in the channel walls through 
which suction may be applied to remove the increasing boundary 
layer. Calculation of the point of separation, the thickness of the 
laminar boundary layer before separation, and the thickness of 
the turbulent boundary layer after separation must be based upon 
an experimentally determined pressure distribution or on a pres- 
sure distribution based upon potential flow theory which is con- 
vertible to the true flow pattern by means of Kaufman’s method 
of the theory of functions. This method of calculation of the 


. separation point and the boundary-layer thickness as described by 


Pretsch consists of the determination of a parameter that charac- 
terizes the shape of the velocity curve across the boundary layer. 
Separation occurs when this parameter attains a certain experi- 
mentally determined value. The experimental investigations of 
an elbow of normal plan shape with and without boundary layer 
suction were made to determine the losses due to the secondary 
flow from the flat sides of the channel elbow; to determine the 
elbow plan-form variation with boundary-layer suction on the 
inner and flat sides with a common and with separate suction 
chambers; to determine the factors affecting the efficiency of 
boundary-layer suction, ‘such as number, position, width, and 
shape of the slots, and the degree of their sink effect; and to de- 
termine the amount of suction air and suction power required. 
Principles thus evolved pertain to the cross-section area and shape 
of the elbows, to the velocity of flow, to the additional space re- 
quired for an enlarged elbow, and to the necessary quantity of 
suction power and air. Low speed accompanying the increased 
curvature at the inner bend of the elbow will reduce the absolute 
magnitude of the losses. If space for a large radius of bend is not 
available, a circular plan form of constant width with a con- 
tracted inner curvature, wherein flow losses on the inner bend can 
be reduced by application of boundary layer suction, is best used 
to provide for potential flow at the outer bend. In the application 
of boundary layer suction, the slot is placed at the point of 
separation. The required quantity of suction air is determined by 
the boundary layer in front of the slot. The width of the slot is 
fixed by the ratio of the velocity through the slot to the velocity at 
the point where the slot is situated. The power required for suc- 
tion is computed from the product of the suction air quantity and 
the pressure. 


Determination of Centrifugal-Compressor Performance on 
Basis of Static-Pressure Measurements in Vaneless Diffuser. 
Ambrose Ginsburg, Irving A. Johnsen, and Alfred C. Redlitz. 
U.S., N.A.C.A., Technical Note No. 1880, June, 1949. 29 pp., 
illus., figs. 10 references. 
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YOU LETTER FASTER, BETTER 


K&E QUALITY. Trusted by draftsmen and engi- 
neers for 82 years. 


K&E DEPENDABILITY. Your best assurance of 
consistent results in making positive line prints. 


Only when you use dependable materials can you get 
consistent results in making positive line prints. 


To be sure of absolute K &E standards in the color- 
forming components required for these dry diazo 
products, we established a new plant where we man- 
ufacture HELIOS materials exclusively. We not only 
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2 years K&E equipment end materials have bec: 


WITH LEROY* EQUIPMENT 


control and make the finished materials, but actually 
manufacture, from the raw materials, the image- 
forming chemical components as well. Thus HELIO$ 
papers, cloths and films are the product of 82 years of 
K &E experience and K &E insistence on quality first. 


HELIOS dry developed materials cover a wide field 
of reproduction needs. They consist of Opaque papers 
(black, blue and maroon line) and opaque cloth for 
working prints, besides transparent Papers and cloth 
and clear and matte films, for intermediate originals 
(to use instead of originals). 
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For samples and full information about the HELIOS 
line and what it can do for you, ask any K &E Dealer 
or Branch or write us here in Hoboken, N. J. 


PARAGON* DRAFTING MACHINES TAKE 
WASTE MOTION OUT OF DRAWING 


The PARAGON Drafting Machine combines 
T-Square, triangles, protractor and scales, all in one 
single unit, controlled entirely by one hand. The 
scales glide into any position on the board. The 
lightest touch rotates them to the angle desired. 
You can draw all lines to exact length. 


The design of the PARAGON Drafting Machine 
assures permanent accuracy. The open center arm 
construction makes it practically impossible to dis- 
turb the band tension, which is properly set at the 
factory and needs no further adjustment. 


Let your K&E Dealer or Branch demonstrate this 
machine or write for full description to Keuffel & 
Esser Co., Hoboken, N. J. 


LEROY* LETTERING AND SYMBOL 
DRAWING IS UNIFORM AND QUICK 


LEROY lettering and symbol drawing need no special 
skill or training. LEROY equipment offers a wide 
variety of alphabets and sizes, including Regular 
Gothic, Reversed, Condensed, Extended and Outline 
Gothic, Cheltenham, Greek, Isometric alphabets and 
ellipses, Electrical, Map and Welding symbols. 


K&E can make special LEROY templates with your 
own words, phrases, designs, 
symbols or trade marks. 


Ask your K&E Dealer or 
any K&E Branch for 
a demonstration or 
write to K&E, Ho- 
boken, N. J. for the 
LEROY Booklet. 


*Trade Mark® 


a ESSER CO. 


Bat. 1807 
NEW YORK * HOBOKEN, N. i 
+ CHICAGO © ST. LOUIS © DETROIT * SAN FRANCISCO 
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Compressor rating based on measured static pressures com- 
pared with that based on measured total pressures. For accurate 
determination of performance from measured static pressures, a 
wall-surface friction correction is applied to locate the regions in 
the vaneless-diffuser passage where the most valid evaluation can 
be made. At diffuser radius of about 1'/. impeller radii, the com- 
pressor efficiencies show good agreement with those based on 
measured total pressures. 


PARASITIC COMPONENTS & INTERFERENCE 


Readers’ Forum: First Order Wing-Body Interference Effects. 
E. V. Laitone. Journal of the Aeronautical Sciences, Vol. 16, No. 
8 August, 1949, pp. 510, 511, figs. 3 references. 


STABILITY & CONTROL 


Readers’ Forum: The Rolling and Yawing Moments Due to 
Yaw of Unswept Wings. R. F. Anderson. Journal of the Aero- 
nautical Sciences, Vol. 16, No. 7, July, 1949, pp. 445-447, figs. 7 
references. 


THERMO-AERODYNAMICS 


Investigation of Variation of Point Unit Heat-Transfer Co- 
efficient Around a Cylinder Normal to an Air Stream. W. H. 
Giedt. American Society of Mechanical Engineers, Transactions, 
Vol. 71, No. 4, May, 1949, pp. 375-381, illus., diagrs., figs. 8 
references. 

Experimental determination of the point unit heat-transfer co- 
efficient variation around a nonisothermal-surface cylinder. A 
thin nichrone ribbon is wrapped helically around a cylinder so 
that the wire is parallel to the air stream, and an electrical cur- 
rent is passed through the ribbon. Equal amounts of energy 
generated in each differential element of the ribbon are transferred 
to the air stream. Temperature is measured with very fine 
thermocouples, and coefficients are determined from both tem- 
perature variation along and electrical input to the ribbon. A 
comparison of the heat-transfer coefficient distribution around a 
cylinder circumference for a range of Reynolds Moduli from 70,- 
800 to 219,000, with the skin-friction distributions as indicated by 
the static pressure distribution, shows a definite correlation be- 
tween the two. 


A Critical Review of Skin-Friction and Heat-Transfer Solutions 
of the Laminar Boundary Layer of a Flat Plate. M. W. Rubesin 
and H. A. Johnson. American Society of Mechanical Engineers, 
Transactions, Vol. 71, No. 4, May, 1949, pp. 383-388, figs. 10 
references. 

A review is made of existing literature concerned with the 
analytical investigation of the velocity and temperature distribu- 
tions in the boundary layers of a heated (or cooled) flat plate. 
The plate is postulated infinitely thin and is parallel to a uniform 
fluid stream. The more recent solutions include the combined 
effects of frictional dissipation and variable fluid properties. 
Only the results pertaining to the transier phenomena occurring 
at the plate surface are included—i.e., skin drag and overall heat 
transfer. The individual temperature and velocity distributions 
leading to these results are omitted. 


Surface Temperatures on an Aerofoil at Subsonic Speeds. 
W. F. Hilton and P. J. Wingham. Gt. Brit., Aeronautical Re- 
search Council, Reports and Memoranda No. 2230, January, 1946. 
13 pp., figs. 5 references. British Information Seryices, New 
York. $0.90. 

Surface temperatures of a nonconducting unheated airfoil were 
measured at air speeds up to M 0.75 in order to confirm Squire's 
theoretical calculations under conditions where local velocities 
greatly exceed the free-stream velocity. Readings were taken on 
both upper and lower surfaces. When the shock wave first ap- 
peared, the heating effect on the boundary layer was felt at all 
points on the surface behind the wave. With increasing speed, 
the temperature coefficients on the upper surface returned to their 
preshock values, thereby showing how the thickening of the 
boundary layer insulated the surface from further heating. High 
enough speeds to show the effects of supercritical speeds on the 
lower surface were not attained, but the same return to preshock 
values was indicated. All parts of the airfoil experience nearly the 
full stagnation temperature rise, and any variations from this are 
of a small order of magnitude. 


WINGS & AIRFOILS 


The Effect of Torsional Flexibility on the Rolling Characteris- 
tics at Supersonic Speeds of Tapered Unswept Wings. Warren A. 
Tucker and Robert L. Nelson. U.S., N.A.C.A., Technical Note 
No. 1890, June, 1949. 69 pp., figs. 4 references. 

Twisting moment of linearly tapered wings having straight 
mid-chord lines and partial-span ailerons with chord of constant 
per cent which extend inboard from the wing tip. Loads imposed 
by aileron deflection contribute the principal twisting moment. 
Linearized equations for three-dimensional supersonic flow are the 
basis for calculation of aerodynamic forces and moments. The 
torsional stiffness of the wing is assumed to vary inversely with the 
cube of the distance outboard from the wing centerline. A series 
of numerical calculations for the geometric variables, aspect ratio, 
taper ratio, aileron span, and aileron chord, together with a com- 
putational form, are provided to eliminate the need for using the 
lengthy equations of the analysis. 

Relations Between the Characteristics of a Wing and Its 
Reverse in Supersonic Flow. A. H. Flax. Journal of the Aero- 
nautical Sciences, Vol. 16, No. 8, August, 1949, pp. 496-504, figs. 
6 references. 

On the basis of linearized supersonic aerodynamic theory, cer- 
tain relations between the aerodynamic characteristics of a given 
wing and another wing having the same plan form but with lead- 
ing and trailing edges interchanged are derived. The latter wing 
is called the reverse of the first. Only the case of ‘‘purely”’ super- 
sonic flow (Mach wave always behind wing leading edge) is con- 
sidered. In such cases the slope of the lift curve, the drag due to 
lift, the wave drag at zero lift, the damping in roll, and the damp- 
ing in pitch are the same for any given wing and its reverse. In 
addition, a simple relation between the static pitching moment 
derivative of a wing and the lift derivative due to pitching of its 
reverse is obtained. 

Wing Plan Forms for High-Speed Flight. Robert T. Jones. 
U.S., N.A.C.A., Report No. 863, 1947. 5 pp., figs. 13 references. 
U.S. Govt. Printing Office, Washington. $0.10. 

Sweepback angle should be greater than the Mach angle and 
such that the component of velocity normal to the leading edge is 
less then the critical speed of the airfoil sections. Adverse effects 
of high speeds are thus minimized and the type of flow described 
in the Ackeret theory no longer occurs. This criterion may be 
applied to designs for high subsonic speeds for which the induced 
velocities resulting from the thickness might otherwise be suf- 
ficiently great to cause shock waves. 

Test Report on Three- and Six-Component Measurements on a 
Series of Tapered Wings of Small Aspect Ratio; Partial Report— 
Trapezoidal Wing. Lange/Wacke. (ZWB, Untersuchungen und 
Mitteilungen Nr. 1023/1, September, 1943.) U. S., N.A.C.A., 
Technical Memorandum No. 1225, May, 1949. 51 pp., figs. 1 
reference. 


Tests of a Double-Wedge Aerofoil with a 30 per cent Control 
Flap Over a Range of Supersonic Speeds. F. W. Pruden. Ct. 
Brit., Aeronautical Research Council, Reports and Memoranda No. 
2197, September, 1945. 14 pp., figs. British Information Serv- 
ices, New York. $1.00. 

Untersuchung von symmetrischen Tragfliigelprofilen bei hoh2n 
Unterschallgeschwindigkeiten in einem geschlossenen Wind- 
kanal (The Investigation of Symmetrical Wing Profiles at High 
Subsonic Velocities in a Closed Wind Tunnel). Fritz K. Feld- 
mann. Zuirich, Eidgenossische Technische Hochschule, Institut fiir 
Aerodynamik, Mitteilungen Nr. 14, 1948. 70 pp., illus., diagrs., 
figs. 9 references. Verlag A.G. Gebr. Leeman & Co., Ziirich. 
Sw. fr. 5.--. 

Lift and Drag. R.R. Duddy. Flight, Vol. 55, No. 2106, May 
5, 1949, pp. 539, 540. (Extended summary of a paper: High-Lift 
Devices and Their Uses.) 


Air Transportation (41) 


For Sale ‘‘The Blue Sky.”? Scholer Bangs. Jnteravia, Vol. 4, 
No. 6, June, 1949, pp. 338-348, illus. Skywriting as a medium of 
advertising and the piloting techniques it employs. 

American Air Freight Market; Scheduled Airlines vs. Charter. 
H. W. Ainsley. Airports & Air Transportation, Vol. 4, No. 71, 
May, 1949, pp. 77, 78, 82. 

American Air Freight Market. H. W. Ainsley. Airports & 
Air Transportation, Vol. 4, No. 70, April, 1949, pp. 49, 50. 
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Progress in Air Transportation; Re-Shuffling of Routes and 
Operators Imminent on Eve of New Era. Southern Flight, Vol. 
31, No. 4, April, 1949, pp. 39, 40, 47, figs. 

The Airline ‘“‘Slugging Match” Continues; The International 
Non-Sked Carrier Viewpoint. Orvis M. Nelson. Western Flying, 
Vol. 29, No. 5, May, 1949, pp. 138, 14. 

Air Postal Services in Europe. W.O. Manning. <Acronautics, 
Vol. 20, No. 6, May, 1949, p. 49. 

Die Hausherren in Rhein-Main (Operators at the Rhein-Main 
Airport, Frankfort). Kurt W. Streit. Die Weiltluftfahrt (The 
Airworld), Vol. 1, No. 1-2, January-February, 1949, pp. 8-11, 
illus. 

The activities of American Overseas Airlines, Inc., in Germany 
since 1946, and an appreciation of their role in the re-establish- 
ment of international and domestic commercial aviation. 

Emergency Operation of Turbojet Transports. [E. Hetzel. 
Aero Digest, Vol. 58, No. 6, June, 1949, pp. 42-44, 92, diagrs 

Charts Indicate Most Profitable Cruise Plan. S. T. B. Cripps. 
SAE Journal, Vol. 57, No. 3, March, 1949, pp. 27-29, figs. 
(Summary of a paper: Operational Route Analysis and Direct 
Flying Cost.) 

Luftverkehr und geographische Lage (Air Transport and the 
Geographical Situation). Werner Guldimann. Flugwelir und 
Technik, Vol. 11, No. 5, May, 1949, pp. 111,112. 

Our Changing Pattern of Progress; An Industry Spokesman 
Reviews the Challenges Facing Aircraft Manufacturers. Leland 
D. Webb. Southern Flight, Vol. 31, No. 4, April, 1949, pp. 22, 33. 

Why Not an Air ‘“‘Tourist’” Class? Whites Aviation, Vol. 5, No 
49, March 1, 1949, p. 17, illus. 

Persistence Pays in Passengers; Advertising Methods of the 
U.S. Airlines. Gene Gach. Interavia, Vol. 4, No. 5, May, 1949, 
pp. 293-296, illus. 

Versand von Warenmustern ins Ausland (The Shipment of 
Export Samples). Die Weltluftfahrt (The Airworld), Vol. 1, No. 
1-2, January-February, 1949, p. 13. 

A table of basic air-freight cargo rates from Frankfort, Ger- 
many to foreign commercial centers. Gives frequency and dura 
tion of flights. 

West Indian Enterprise. The Acroplane, Vol. 76, No. 1980, 
May 20, 1949, pp. 582, 583, illus. 

Air Transport in Africa To-Day. IV—Central Africa. JJ 
Aeroplane, Vol. 76, No. 1977, April 29, 1949, pp. 484, 485, illus. 

Air Transport in Africa To-Day; V—South Africa. 
plane, Vol. 76, No. 1978, May 6, 1949, pp. 524-526, illus. 

Air Transport and the New Guinea Goldfields. Zhe Acroplane, 
Vol. 76, No. 1985, June 24, 1949, pp. 733-736, illus. 

Doves (de Havilland) in the Sudan. De Havilland Gazette, 
No. 50, April, 1949, pp. 22-28, illus. 

The British Corporations and Their Associated Airlines; How 
and Where They Operate. Flight, Vol. 55, No. 2105, April 28, 
1949, pp. 499-502, illus. 

Bought from Abroad; American and Canadian Transports in 
British Service. Flight, Vol. 55, No. 2105, April 48, 1949, p. 507, 
illus. 

Private Air Transportation in France. L. J. Ottensooser. /n- 
teravia, Vol. 4, No. 5, May, 1949, pp. 264-265. 

Air France—An Instrument of French Air Power. Henri 
Ziegler. Interavia, Vol. 4, No. 5, May, 1949, pp. 261-263, illus 

Aero OY; 25 Vuotias (25 Years of Aero OY, Finnish Air Lines). 
Ilmailu, No. 10-11, 1948, pp. 14-18, illus. 

L’Industrie Aéronautique Italienne (The Italian Aircraft In- 
dustry). Georges Bruner. L’A7r, Vol. 30, No. 622, December, 
1948, pp. 3, 4, illus. 

Madeira by Air; Impressions of a Survey Flight in a Hythe of 
Aquila Airways’ Fleet. Flight, Vol. 55, No. 2104, April 21, 1949, 
pp. 460-462, illus. 

Schwedens Flugzeugindustrie (Sweden’s Aircraft Industry). 
Ulrich Naef. Flugwehr und -Technik, Vol. 11, No. 4, April, 
1949, pp. 88-91, illus. 


Airplane Design & Description (10) 
AIRPLANE DESCRIPTIONS 


New (Bolinger-Koppen Helioplane) Slow-Flying Plane De- 
veloped. Aviation Week, Vol. 50, No. 20, May 16, 1949, pp. 51, 
52, illus. 

Is This the ‘Revolutionary’ Lightplane?; Flaps and Leading 
Edge Slats Help Give New Experimental Helioplane Amazing 
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Short-Field Performance. John C. Ross. Flying, Vol. 44, No, 
6, June, 1949, pp. 28-30, 77, 78, illus. 

Cessna Trades Fabric for Metal; Company Adopts All-Metal 
Wing on Two-Place Model 140. Aviation Week, Vol. 50, No. 21, 
May 23, 1949, p. 39, illus. 

Sleek Executive Transport (Cessna) ‘‘195’”” Performs on Floats, 
Ronald A. Keith. Canadian Aviation, Vol. 22, No. 6, June, 1949, 
pp. 18, 19, 56, illus., figs. 

XF-90 (Lockheed) Newest USAF Transonic Fighter. Robert 
McLarren. Aviation Week, Vol. 50, No. 21, May 28, 1949, pp, 
12-14, illus. 

Return of the Utility Aircraft; (Northrop C-125 Raider), 
George O. Noville. Aero Digest, Vol. 58, No. 6, June, 1949, pp. 
26, 89, illus. 

Piper Clipper (PA-16). Flying, Vol. 44, No. 6, June, 1949, pp. 
38, 39, 70, 71, illus. 

The Asymptotic Bomber; Some Further Comments on U.S, 
Air Policy and Its Effect on Long-Range Bomber Design. Fight, 
Vol. 55, No. 2107, May 12, 1949, pp. 568-570, illus. 

Ride the Wild Jet. Naval Aviation News, No. 25, May, 1949, 
pp. 1+, illus. 

Full-Scale Research on a Flying Wing; Some Problems En- 
countered in the Evolution of the A.W.52 Tailless Aircraft. C. Vy. 
Murray. Aircraft Engineering, Vol. 21, No. 243, May, 1949, pp. 
144-148, 158, figs. 

For Maritime Reconnaissance; First Views of the Avro 
Shackleton G.R. Mk. 1. Flight, Vol. 55, No. 2104, April 21, 
1949, p. 468, illus. 

Avro “Shackleton” Reconnaissance Aircraft. 
Vol. 187, No. 4867, May 6, 1949, p. 512, illus. 

Boulton Paul “‘Baliol” Advanced Trainer. The Engineer, Vol. 
187, No. 4870, May 27, 1949, pp. 584, 585, illus. 

Flying the (Bristol) Brigand. R.G. Worcester. The Aero- 
plane, Vol. 76, No. 1980, May 20, 1949, pp. 578-581, illus. 

Flying the Super Ace (Chrislea Aircraft, Four Seater). Aero- 
nautics, Vol. 21, No. 1, June, 1949, pp. 42-44, illus. 

First Details of the Comet (D.H. 106). De Havilland Gazette, 
No. 50, April, 1949, p. 8. 

First Line Defender (de Havilland Vampire). Acronautics, 
Vol. 20, No. 6, May, 1949, pp. 50-53, illus. 

The Busy (de Havilland) Beaver. Aircraft and Airport, Vol. 
11, No. 5, May, 1949, pp. 9-11, illus. 

Britain’s First Jet Bomber: the A.l. Aviation Week, Vol. 50, 
No. 22, May 30, 1949, p. 15, illus. 

Our First Jet Bomber (English Electric A.1).. The Aeroplane, 
Vol. 76, No. 1980, May 20, 1949, p. 573, illus. 

Our Largest Civil Freighter (General Aircraft ‘‘Universal”). 
The Aeroplane, Vol. 76, No. 1977, April 29, 1949, pp. 482, 483, 
illus., diagr., fig. 

Hastings as Ambulance. Handley Page Bulletin, Vol. 15, No. 
167, January, 1949, pp. 4, 5, illus. (In English, French, and 
Spanish.) 

Hawker Hat-Trick; Three Point-to-Point Records Set up 
Within Two Days (by P.1052 and Fury F.B. 60 Fighters). Flight, 
Vol. 55, No. 2108, May 19, 1949, p. 384, illus. 

Hermes IV and Hastings. III—Front and Rear Fuselage- 
Section, Trolley- and Skin-Covering Fixture Stages, Centre Fuse- 
lage, Wing. S.C. Poulsen. Aircraft Production, Vol. 11, No. 
127, May, 1949, pp. 149-156, figs. 

Hermes (IV) Airframe Construction. Handley Page Bulletin, 
Vol. 15, No. 168, February, 1949, pp. 2-6, illus. 

Feeder-Line Comfort (Marathon I) for Passengers and Crew. 
Handley Page Bulletin, Vol. 15, No. 167, January, 1949, pp. 3, 6, 
diagrs. (ln English, French, and Spanish.) 

Marathons on the Way. Flight, Vol. 55, No. 2108, May 19, 
1949, pp. 591-595, illus., cutaway drawings. 

The Percival Prince. Airports & Air Transportation, Vol. 4, 
No. 70, April, 1949, pp. 60-62, illus. 

Flying in the Vickers Viscount. Modern Transport, Vol. 61, No. 
1570, April 30, 1949, p. 19, illus. 

British Transport Aircraft. Flight, Vol. 55, No. 2105, April 28, 
1949, pp. a-h, illus. 

Transports for Tomorrow; A New Generation of Turbine- 
Driven Airliners: Heavy Freighters. Flight, Vol. 55, No. 2105, 
April 28, 1949, pp. 478-480, illus. 

France’s First Post-War Flying Show. The Aeroplane, Vol. 76, 
No. 1980, May 20, 1949, pp. 568-572, illus. 

British Exhibits at the Paris Aero Show. The Aeroplane, Vol. 
76, No. 1977, April 29, 1949, pp. 473-478, illus. 
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This volume will be the complete record of the 
three-day Technical Sessions held by the Institute of 
the Aeronautical Sciences and the Royal Aeronautical 
Society at a Joint-Conference in New York, May 
24-26, 1949. It is to include the 23 full-length papers, 
plus illustrations, figures, etc., and all formal dis- 
cussions presented. With an overall size of 7’ X 10”, 
the book is expected to contain over 700 pages and 
200 illustrations. It will be available as soon after 
the meeting as possible, and will be the only place 
where any of the 23 full-length papers are published. 
(Preprints of individual papers will not be available.) 


The 
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Ordered 
—the 
Less 
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Gentlemen: 


Name 


Please reserve 


Second International Conference. 


PROCEEDINGS 
Second 


International 
Conference 


Quantity Printed Will Determine Price 


Because of expenses involved, the number of 
copies printed must necessarily be confined to the 
number of advance reservations received. To print 
and bind a minimum of 500 copies will cost $15.00 
per book; 750 copies can be produced for $12.50 
each; or 1000 copies for $10.00 each. 

The Institute will provide books to all libraries and 
individuals wishing copies at actual cost, based on 
number of reservations received. The book will not 
be printed again. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 E. 64th St., New York 21, N.Y. 


acapaales copy(s) of the Proceedings of the 


You may mail postpaid to address 


below. billing me at pro-rata costs: ($10.00 if orders for 1000 copies are 
received; $12.50 if 750 are received; or $15.00 if only the minimum of 
500 copies are ordered and printed). 
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French Air Show Reveals New Planes. Boyd France. <Avia- 
tion Week, Vol. 50, No. 21, May 23, 1949, pp. 16-18, illus. 

The Salon at a Glance: A Preliminary Appraisal of Aircraft and 
Power Plants Now on View at the Paris Show. Flight, Vol. 55, 
No. 2106, May 5, 1949, pp. 517-523, illus., diagrs. 

Projects and Actualities; A Pot-Pourri from the Paris Show. 
Flight, Vol. 55, No. 2107, May 12, 1949, pp. 565-567, illus. 

Salon Studies. Flight, Vol. 55, No. 2107, May 12, 1949, pp. 
551-555, illus. 

Paris 1949; The Eighteenth International Salon de |’Aéro- 
nautique. Acronautics, Vol. 21, No. 1, June, 1949, pp. 26-39, 
illus. 

Uusia Koneita; Karhu—48 (New Aircraft; Karhu 48). //mailu, 
No. 9, 1948, p. 14, illus. A four-place personal aircraft manu- 
factured by Karhumaki Brothers. 

Crack-Up at 500 m.p.h. (Heinkel He 162 Volksjager). /»- 
teravia, Vol. 4, No. 6, June, 1949, pp. 368, illus. 

Pilatus P-4; Das neue schweizerische Mehrzweckefiugzeug 
fiir Reise, Fracht, und Ambulanz (The Pilatus P-4; The New 
Swiss All-Purpose Aircraft for Travel, Freight, and Ambulance 
Service). Schweizer Aero-Revue, Vol. 23, No. 11, November, 
1948, pp. 469-472, illus., diagrs. 


COCKPIT & CONTROL CABIN 

High-Speed Designs Need Simple Cockpits. G. H. Hoover. 
Aviation Week, Vol. 50, No. 21, May 23, 1949, pp. 20-22, 24, 26, 
illus. 
FUEL TANKS 

Aircraft Fuelling. I1—Modern Methods and Equipment. 
C. F. Andrews. Airports & Air Transportation, Vol. 4, No. 71, 
May, 1949, p. 89, illus. 
LANDING GEAR 


Caterpillar Tracks. O. F. Maclaren. 
1, June, 1949, pp. 60, 63, 64, figs. 


Aeronautics, Vol. 21, No. 


PRELIMINARY DESIGN 


Where Do We Go From Here?; Some Problems Facing the 
Designer Today. Norman S. Currey. IJnteravia, Vol. 4, No. 6, 
June, 1949, pp. 350-353, illus. diagr. 

Air Force Calls for New Fighter Designs. Robert 
Aviation Week, Vol. 50, No. 20, May 16, 1949, pp. 14, 15. 

Problems and Progress in Aircraft Design. W. S. Farren- 
Aircraft Engineering, Vol. 21, No. 248, May, 1949, pp. 132, 133. 


WING GROUP 


Hotz. 


Improved Wing Designs Raise Top Speed of Transonic Air- 
planes. Frank B. Sandgren and K. E. Van Every. SAE Jour- 
nal, Vol. 57, No. 3, March, 1949, pp. 30-32, figs. (Summary of 
papers: Structural Aspects of High-Speed Airplanes by F. B. 
Sandgren. Aerodynamics of High-Speed Airplanes by k. E. 
Van Every.) 


Airports & Airways (39) 


The Airport. Louis Casai. Inferavia, Vol. 4, No. 5, May, 1949, 
pp. 283, 284, illus., diagr. Location and winds, concrete runway, 
approach roads, and buildings of the Cointrin Airport, Geneva. 

Airports for Aviation Progress; From Cow Pastures and 40- 
Acre Patches a Great Airport System Has Paced Aviation. S. E. 
Travis, Jr. Southern Flight, Vol. 31, No. 4, April, 1949, pp. 50-53, 
fig. 

Weltlufthafen so oder so? (International Airports). Kurt W. 
Streit. Die Weltluftfahrt (The Airworld), Vol. 1, No. 1-2, Janu- 
ary-February, 1949, pp. 14-17, illus., diagrs. 

Airport design is not keeping pace with the weight and size 
trends of aircraft. In order to permit safe operation with instru- 
ment landing systems, and in order to forestall the obsolescence of 
airport installations, the ground plan of international airports 
should be simplified. Rather than a network of small landing 
strips, runways should be built 10,000 meters long and 300 meters 
wide. 
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Non-Aviation Income in Airport Financial Management. Yj, 
Leigh Fisher. Aviation Operations, Vol. 11, No. 6, May, 1949, pp, 
23-25. 

Technical Facilities; Airport Administration. Jean Treing 
Interavia, Vol. 4, No. 5, May, 1949, pp. 290-292, illus. 

Aircraft Fuelling. C.F. Andrews. Airports & Air Trans. 
portation, Vol. 4, No. 70, April, 1949, pp. 65, 68, illus. 

FIDO; First Commercial Installation at Los Angeles Airport, 
William R. Nelson. Aviation Operations, Vol. 11, No. 6, May, 
1949, pp. 15-18, 50, 51, illus. 

Chance Square Beam Airport Location Beacon. Airports & 
Air Transportation, Vol. 4, No. 70, April, 1949, pp. 59, illus. 

Free Port of Teterboro. Ira F. Angstadt. Aero Digest, Vol. 58 
No. 6, June, 1949, pp. 19-21, 121, 122, illus. 

London Airport; Report on Development. Airports & Air 
Transportation, Vol. 4, No. 71, May, 1949, pp. 83-85, illus. 

Construction of Concrete Runways at Dublin Airport. D, 
Campbell. Airports & Air Transportation, Vol. 4, No. 71, May, 
1949, pp. 92-98, 100, illus., figs. 

Diesels at the Crossroads of the World; How Gander Airport's 
Expanding Diesel-Electric Generating Station Helped that Air 
Terminal Become the Crossroads of the World. Paul Gearin, 
Diesel Power & Diesel Transportation, Vol. 27, No. 5, May, 1949, 
pp. 26, 27, illus. 

Northolt Airport. Airports & Air Transportation, Vol. 4, No, 
70, April, 1949, pp. 51—54, illus. 

Moskovan Lentoasema; 
Keskus (Moskow Airport). 


Traffic Rules of the Air. 
34, 35, 65-67, illus. 

Planning Your Mainline Flight; Behind the Scenes at United 
Air Lines. The Martin Star, Vol. 8, No. 5, May, 1949, pp. 17-19, 
illus. 

Visual Signals Used in Traffic Control. O.S. Field. Aviation 
Week, Vol. 50, No. 20, May 16, 1949, pp. 20-22, 24, illus. 

Televiewed Traffic-Control; American Television-Radar Sys- 
tem (Teleran) Giving the Pilot Pictorial Situation Display. 
Flight, Vol. 55, No. 2108, May 19, 1949, pp. 588, 589, illus., figs. 
(Extended summary of a paper.) 

Will Airway Facilities Be Ready for Jets? Irwin C. Nye. Aero 
Digest, Vol. 58, No. 6, June, 1949, pp. 38, 104, illus. 

Traffic-Control Requirements for Jet Transport Aircraft, 
Warren T. Dickinson. Aero Digest, Vol. 58, No. 6, June, 1949, 
pp. 39, 40, 106, diagrs. 

Traffic Control Requirements for Jet Transport. Warren T. 


Dickinson. SAE Quarterly Transactions, Vol. 3, No. 1, January, 
1949, pp. 82-88, diagrs. 


Neuvostoliiton Lentoliikenteen 
Ilmailu, No. 2, 1949, pp. 20, 21, illus. 


Flying, Vol. 44, No. 6, June, 1949, pp. 


Aviation Medicine (19) 


Stall Recognition in a Light Airplane. P.J. Rulon. U.S., Civil 
Aeronautics Administration, Division of Research, Report No. 8, 
May, 1949. 73 pp., diagr. 10 references. 

Sensory cues for the recognition of incipient stall are objectively 
determined from observation and interview of a select group of 
private pilots. The visual, auditory, and kinesthetic cues that 
were apparent require extensive study and practice and still af 
undependable. Regulations are needed which will require the itt 
stallation and maintenance of instruments for accurate recognition 
of stall regardless of maneuver or airplane. As an alternative 
until such instruments are available, the airspeed indicatof, 
tachometer, altimeter, and the ball-bank indicator should be it 
stalled, maintained, and used for instrument training to replate 
unreliable sensory indications. 


The Effects of Eliminating Binocular and Peripheral Monoculat 
Visual Cues Upon Airplane Pilot Performance in Landing. 
Stanley N. Roscoe. U.S., Central Air Documents Office ( Naty 
Air Force), Technical Data Digest, Vol. 14, No. 12, June 15, 1949, 
pp. 13-22, illus., diagr. 6 references. 

Beitrag zu Fragen der Jagdflieger-Auslese (Notes on the Queé 
tion of Fighter-Pilot Selection). Gordon M. Gollob. Flugwelt 
und -Technik, Vol. 10, No. 11, November, 1948, pp. 257-261. 

Altitude Conditioning Helps Aircraft Crews. Aviation Week, 
Vol. 50, No. 20, May 16, 1949, p. 39. 
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SPECIFY... 


“AN” CONNECTORS 


Contacts ore selected high con- 
ductivity bronze alloys, silver 
plated and with pockets pre- 
tinned for soldering. 


Both coupling rings and 
assembly screws are cross 
m drilled for sofety wiring in 
accordance with Army-Novy 
specifications. 


On sizes 20 and up, Am- 
phenol provides 70% thick- 


er inserts . . . stronger to 
withstand roughest handling. 


Coupling rings are a screw 
machine part mode from 
solid aluminum bor stock 


AMPHENOL — the assurance 
of absolutely dependable, 
weatherproof, vibration- 
proof service. providing 80% greater ten- 
sile strength. 


Non-rotating contacts with solder 
cups are uniformly aligned . . . 
saves 40% in assembling time, = 
lowers cost. 


FOR POWER, SIGNAL and CONTROL CIRCUITS 
in AIRCRAFT and ELECTRONIC EQUIPMENT 


Amphenol engineers and technicians are available without 
obligation to assist in specifying the right type of “AN” connector 
for application in instrument, power and control problems. Amphenol 
“AN” Connectors are available in five major shell designs, each 
accommodating over 200 styles of contact inserts. 


COMPLETE LISTINGS OF “AN” CONNECTORS 
Write for your copy of Ampbenol’s 
comprehensive and illustrated catalog 
on “AN” and "97” Connectors. Please 
send request on company letterhead. 


AMERICAN PHENOLIC CORPORATION 


SO. 54TH AVENUE @ 


CHICAGO 50. ILLINOIS 


1949 


Comfortization (23) 


The Design of Aircraft Interiors. W.D. Teague. Airpor's & 
Air Transportation, Vol. 4, No. 71, May, 1949, pp. 79-82, diagrs. 
(Extended summary of a paper.) 


Education & Training (38) 


Evaluation of the School Link as an Aid in Primary Flight In- 
struction. A.C. Williams, Jr.,and Ralph E. Flexman. Urbana, 
Ill., University of Illinois, The Institute of Aviation, Bulletin, Vol, 
46, No. 71, June, 1949 (Aeronautics Bulletin, No.5). 29 pp. 

Two experiments were conducted with a contact ground trainer 
to determine the amount of transfer of training obtained by its use 
in flight instruction. There was an overall transfer of training of 
about 25 per cent. The instrument is most useful for the period 
following solo flight for the elimination of errors. 

Chance Vought College. Vernon Hobart. 
Vol. 24, No. 2, Spring, 1949, pp. 23-25, illus. 


The Bee-Hive 


Electronics (3) 


The Multiple-Track Range. M. Beard. The Institution of 
Electrical Engineers, Vol. 96, No. 41, Part III, May, 1949, pp. 
245-251, figs. 

A short distance, pulse-type radio navigational aid similar in 
principle to Gee and Loran enables aircraft to fly selected tracks 
with a high degree of accuracy. The system is free from site and 
propagation errors, and operational trials have indicated that it is 
reliable and easy to fly. Together with radar DME, it providesa 
satisfactory ‘‘ré’’ type of navigational aid. 

Air Radio; Modern Civil-Aviation Aids Reviewed. B. O’Kane 
and M. I. Forsyth-Grant. Flight, Vol. 55, No. 2105, April 28, 
1949, pp. 483-488, illus. 

What Should be the Design Considerations of Services’ Radio 
Equipment? Institution of Electrical Engineers, (London) Pro- 
ceedings, Part III, Radio and Communication Engineering, Vol. 
96, No. 41, May, 1949, pp. 252, 253. 4references. (Radio Section 
Discussion Meeting, 19th October, 1948.) 

Radio Telemetering; Factors Influencing Choice of System. 
G. L. Hinckley. Electronic Engineering, Vol. 21, No. 256, June, 
1949, pp. 209-211, 223. 17 references. 

Redifon Transmitter Type G.41. Airports & Air Transporta- 
tion, Vol. 4, No. 71, May, 1949, pp. 87, 88, illus. 

Electronics in Air Power. C. B. Limbrick. The Engineering 
Journal, Vol. 32, No. 5, May, 1949, pp. 269-271, diagr. 


Engineering Practices (49) 


Perspective Drawing; A New Instrument for Originating 
Views in True Perspective. Aircraft Production, Vol. 11, No. 
127, May, 1949, pp. 159-161, figs. 


Equipment 
Air-Transport Equipment; Aircraft and Radio Servicing Equip- 


ment and Organizations. Flight, Vol. 55, No. 2105, April 28, 
1949, pp. 489-495, illus. 


HYDRAULIC & PNEUMATIC (20) 


Skydrol; New Fuel-Resistant Hydraulic Fluid. Douglas 
Service, Vol. 7, No. 2, March-April, 1949, pp. 17-19, illus. 


Flight Operating Problems (31) 
HIGH ALTITUDE FLIGHT 


Flight at High Altitude. G. W. Trevelyan and J. C. Wim- 
penny. De Havilland Gazette, No. 50, April, 1949, pp. 18-20, 
figs. 


ICE PREVENTION & REMOVAL 


Heated-Air Anti-Icing Cuts Prop Less than Moderate Icing. 
Blake W. Corson, Jr. SAE Journal, Vol. 57, No. 3, March, 1949, 
pp. 48-51, figs. (Extended summary of a paper: Effect of Ice and 
Heated-Air Deicing on Aerodynamic Performance of Propeller.) 
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A 3 per cent loss in efficiency in cruise or gentle climb caused by 
ice acceleration can be reduced to 1 per cent efficiency loss by con- 
tinuous application of the anti-icing system. About half of this 
loss is due to the drag of air-discharge nozzles at the blade tips. 


REFUELING IN FLIGHT 


Fueling the “Lucky Lady.’”” Hermann Schoenen. Aero Digest, 
Vol. 58, No. 6, June, 1949, pp. 22-24, illus. 


WEATHER HAZARDS 


ANDB Coordinates the Common All-Weather System. Ralph 
W. Brown. Sperryscope, Vol. 11, No. 9, Spring, 1949, pp. 17-20, 
illus. 

Engine Operations at Low Temperatures. William Weitzen. 
SAE Journal, Vol. 57, No. 3, March, 1949, pp. 33-36, figs. (Sum- 
mary of a paper: Engineering Developments Required for Satis- 
factory Low-Temperature Aircraft Engine Operations.) 

Deep Freeze for Planes. Naval Aviation News, No. 25, May, 
1949, pp. 10, 11, illus. 

Wintererfahrungen in Flugeinsatz wahrend des zweiten 
Weltkrieges (Winter Aircraft Operation During the Second 
World War). Herbert J. Rieckhoff. Flugwehr und -Technik, Vol. 
10, No. 10, October, 1948, pp. 234-237. 


Flight Safety & Rescue (15) 


On an Aspect of the Accident History of Aircraft Taking Off at 
Night. A. R. Collar. Gt. Brit., Aeronautical Research Council, 
Reports and Memoranda No. 2277, August, 1946. 8 pp., figs. 3 
references. British Information Services, New York. $0.70. 

Misjudgment of altitude immediately after normal night take- 
off. The direction of the net reaction on a pilot’s body during 
acceleration is the same as that experienced in a steady 
climb. Vision is the only faculty which can be safely used 
during take-off. Therefore, instruments should always be used 
at night. 

Fire Precautions in Aircraft; British Airline Practice. Air- 
ports & Air Transportation, Vol. 4, No. 71, May, 1949, p. 86. 


Flight Testing (13) 


Aerial Proving Ground. John B. Fornasero. Boeing Magazine, 
Vol. 19, No. 5, May, 1949, pp. 3-5, 14, illus. 

Flight Testing of Automatic Cooling Controls. E. P. Hetzel. 
Instruments, Vol. 22, No. 5, May, 1949, pp. 400, 401, figs. 


Fuels & Lubricants (12) 


Evaluate Nitromethane for Rockets. Aviation Week, Vol. 50, 
No. 20, May 16, 1949, pp. 27, 28, 30, 33, 37, figs. 6 references. 

The Oxidation, Ignition, and Detonation of Fuel Vapors and 
Gases. VIII—The Causes of the Antiknock Property of Rich 
Mixtures. R. O. King, W. A. Wallace, E. J. Durand. Canadian 
Journal of Research, Section F, Technology, Vol. 27, No. 4, April, 
1949, pp. 211-224, figs. 8 references. 

Combustion Characteristics of Diesel Fuels. Ernest W. Lan- 
den. SAE Quarterly Transactions, Vol. 3, No. 1, January, 1949, 
pp. 2U0—206, diagrs. 

Composition and Properties of Diesel Fuels—Preliminary 
Data. Harold M. Smith. SAE Quarterly Transactions, Vol. 3, 
No. 1, January, 1949, pp. 164-177, diagrs. 

Diesel Combustion Temperatures—lInfluence of Fuels of 
Selected Composition. O. A. Uyehara and P. S. Myers. SAE 
Quarterly Transactions, Vol. 3, No. 1, January, 1949, pp. 178-199, 
diagrs. 

Aviation’s New Lubrication System. Western Flying, Vol. 29, 
No. 5, May, 1949, pp. 17, 18, illus. 


Testing Plane Engine Oil for Piston-Ring Sticking. James E. 
Champion. SAE Journal, Vol. 57, No. 3, March, 1949, pp. 40, 
41, figs. (Extended summary of a paper: A Method for Evaluat- 
ing Aircraft Engine Oils by Piston-Ring Sticking Tests.) Evalua- 
tion of cylinder and piston wear, degree of piston-ring sticking, 


and engine deposits, on the piston valve stems, and in rocker 
boxes. 


Lubricant Films; Protection Against Scuffing, Graphitic and 
Bearing-Metal Films. E. A. Smith. Aircraft Production, Vol. 
11, No. 127, May, 1949, pp. 173. 

Atomic Power and Aircraft Propulsion. Andrew Kalitinsky. 
SAE Quarterly Transactions, Vol. 3, No. 1, January, 1949, pp. 
1-17, 40, diagrs. 


Gliders (35) 


The Powered HI20. E. F. McGuinness. Soaring, Vol. 13, 
Nos. 5-6, May-June, 1949, pp. 5, 6, illus. 

Powered Sailplanes for Cheaper Flying. Walter M. Horten. 
Interavia, Vol. 4, No. 6, June, 1949, pp. 362-364, illus., diagr. 


Powered Sailplanes. Gus Briegleb. Soaring, Vol. 13, Nos. 
5-6, May-June, 1949, pp. 2-5, illus. 

Full-Span Flaps. A.H.Cronkhite. Soaring, Vol. 13, Nos. 5-6, 
May-June, 1949, pp. 12-14, figs. 

America’s Longest Flight. John Robinson. Soaring, Vol. 13, 
Nos. 5-6, May-June, 1949, pp. 7-9, illus. 

The ‘Zanonia’s’ Record Flight. John Robinson. Flying, Vol. 
44, No. 6, June, 1949, pp. 26, 27, 52, 54, 56, illus. 

Les Planeurs; Sailplane Developments in France. 
Vol. 55, No. 2108, May 19, 1949, p. 598, illus. 


Aaltovirtaus (Theory of Standing Wave Soaring). II. Ch. 
Birck-Jensen. IJlmailu, No. 9, 1948, pp. 8, 9, illus, figs. 


Deutchlands Segelflug 1939-1945 (Germany’s Gliding 1939- 
1945). Georg Briitting. Die Weltluftfahrt (The Airworld), Vol. 
1, No. 1-2, January-February, 1949, pp. 18-19, illus. 


Guided Missiles (1) 


A Method for Predicting the Stability in Roll of Automatically 
Controlled Aircraft Based on the Experimental Determination of 
the Characteristics of an Automatic Pilot. Robert T. Jones and 
Leonard Sternfield. U.S., N.A.C.A., Technical Note No. 1901, 
June, 1949, 14 pp., figs. 2 references. 

A method is suggested for predicting the stability of auto- 
matically controlled aircraft by a comparison of calculated fre- 
quency-response curves for the aircraft and experimentally de- 
termined frequency-response curves for the automatic pilot. The 
method is applied only to stabilization in roll. The method is ex- 
pected to be useful as a means of establishing the specifications of 
the performance required of the automatic control device for 
pilotless aircraft designed as missiles. 


Winkelgeschwindigkeit und Winkelbeschleunigung beim Durch- 
laufen von Verfolgungskurven (Angular Velocity and Angular 
Acceleration During the Execution of Pursuit Curves). Ambros 
Speiser. Flugwehr und -Technik, Vol. 10, No. 12, December, 
1948, pp. 281-284, figs. 3 references. 


Fliegen durch den Weltenraum (Flight Through Interplanetary 
Space). H.H. Kélle. Die Weltluftfahrt (The Airworld), Vol. 1, 
No. 1-2, January-February, 1949, pp. 24-25, illus. A chrono- 
logical résumé of the history of rocket propulsion. 


Raumbahnen (Space Routes). V. Gradecak. Die Weltluft- 
fahrt (The Airworld), Vol. 1, No. 1-2, January-February, 1949, 
pp. 26-27, fig. 4 references. 

The calculation of the flight path of a body of infinitesimal mass, 
a space ship, within the solar system. A three-dimensional co- 
ordinate system is established with the sun as its origin. The 
position of the earth at the time of departure and the position of 
the destination planet lie in the plane that contains the ideal 
flight path of the space ship. The vector of the point of destina- 
tion in this plane at the moment of arrival determines the initial 
velocity vector required by the ship at departure. The addition of 
the vectoral components of the motion of the parent body at take- 
off to those of the target body upon arrival gives a resultant that 
is an adequate approximation of the modification that must be 
introduced in the ideal flight path to accommodate for the dis- 
turbances that are unavoidable in the problem of three mov- 
ing bodies. 

Space Weapons on the Way; The “‘Aerobee” Test Rocket. 
Interavia, Vol. 4, No. 6, June, 1949, pp. 366, 367, illus. 


Can We Fly tothe Moon? Joseph Himpan and Rudolf Reichel. 
American Journal of Physics, Vol. 17, No. 5, May, 1949, pp. 251- 
263, diagrs., figs. 5 references. 
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Racing Man’s Imagination the Moon 


No, the scene above isn’t from a comic strip. More 
likely, it might be the illustration from a Pesco ad 
of 19XX ... you insert your own guess as to the 
exact date. 

Fantastic ? No! The only thing that approaches the 
fantastic aviation-wise is the tremendous progress the 
industry is making. In a few short years, speeds sur- 
passing sound and almost unbelievable heights have 
been reached. 

Aviation’s engineers and scientists have been hard 
put to keep pace with man’s space-conquest imagina- 
tion. But they are doing it. And since Pesco manu- 
factured its first hydraulic pump 16 years ago, our 
engineers have worked side by side with aircraft en- 
gineers helping to create many of the vital accessories 
for jet and reciprocating engines and aircraft that are 
making faster speeds and greater heights attainable. 

Reach the moon...reach other planets? It may 
not be long now! 
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Instruments 
AIRCRAFT (9) 


A Direct-Capacitance Aircraft Altimeter. W.L. Watton and 
M. E. Pemberton. Institution of Electrical Engineers, (London) 
Proceedings, Part III, Radio and Communication Engineering, 
Vol. 96, No. 41, May, 1949, pp. 203-210, figs. : 

A height indicator for aircraft in which a change in capacitance 
with altitude is measured at an audio frequency. The capacitance 
change is indicated on a meter which is calibrated in feet. Two 
insulated electrodes are mounted on the aircraft, and the direct 
capacitance between them is measured. This capacitance is 
affected by the earth, which behaves as a conducting sheet, and 
the variations can be used to determine the altitude of the air- 
craft. The changes in capacitance are minute, and measurement 
is made difficult by the presence in the system of other and much 
larger capacitances. The difficulties can be overcome by using a 
double-ratio a.c. bridge that makes sensitivity sufficient to detect 
capacitance changes of 1 wuuF. The method is suitable only for 
measuring low altitudes. 

Meteorological Office Aircraft Electrical-Resistance Ther- 
mometer. D. D. Clark. The Meteorological Magazine, Vol. 78, 
No. 921, March, 1949, pp. 84-86. 

An aircraft electrical-resistance thermometer. Resistance of a 
platinum element changes with temperature. Readings are 
accurate to 0.5°F. over a range of from —110° to 100°F. 


An Improved Model Ball Drop Sextant. A.M. Weber. U.S., 
Civil Aeronautics Administration, Technical Development Note No. 
90, March, 1949. 17 pp., illus., fig. 

The Modern Auto-Pilot. F. W. Meredith. The Journal of the 
Royal Aeronautical Society, Vol. 53, No. 461, May, 1949, pp. 409- 
432, figs. 

The Mark 1A Auto-pilot, developed in 1925, was the pred- 
ecessor of modern automatic aircraft control systems. The 
Smith Electric Pilot Model 1 (S.E.P.1) designed by S. Smith and 
Sons, Ltd. uses an a.c. power and signal system. The datum, 
which is supplied by three rate-of-turn gyroscopes, is amplified by 
an electronic circuit. The output of magnetic amplifier in the 
power stage drives the hysteresis servomotors. Rate/rate control 
was selected because it minimized the danger of control move- 
ments being applied which would exceed the strength of the air- 
craft structure and because this system can easily accommodate 
the lag introduced by the amplifier and by inertia of the motor. 
Recent aircraft designs show a marked reduction in their inherent 
damping coefficient, and the indirect operation of controls re- 
quired by their increased size and high speed introduces an 
appreciable phase lag. To accommodate for this the S.E.R.1.C. 
incorporates a phase advancing network. The basic automatic 
pilot can also be used to guide the aircraft along a radio beam and 
thus accomplish automatic blind approaches. 

Sky Compass. U.S., National Bureau of Standards, Tech- 
nical Bulletin, Vol. 33, No. 5, May, 1949, pp. 53-55, illus. 

During twilight, when neither the sun compass nor the sextant 
can be used, the Pfund compass, utilizing the partial plane 
polarization of the sky light, can establish a plane that contains 
both observer and the sun, thereby indicating the direction of the 
sun. 


TEST & MEASURING 


A Novel Recording Accelerometer. Arthur S. Iberall. Review 
of Scientific Instruments, Vol. 20, No. 4, April, 1949, pp. 304-307, 
diagrs., fig. 

A compact recording accelerometer with a slow chart speed de- 
veloped for testing personnel in flight. A repetitive spark pro- 
duces a trace on ordinary paper stored on a 35 mm. film cartridge. 
A simple preliminary chemical treatment of the chart paper in- 
tensified the trace. 

A 30-Ton Universal Testing Machine. The Engineer, Vol. 187, 
No. 4868, May 13, 1949, pp. 533-535, illus., diagr. 

Flow Measurement of Gases and Liquids Through Primary 
Elements in Pipe Sizes of Less than Two Inches. Henry W. 
Stoll. Taylor Technology, Vol. 1, No. 3, Winter, 1948, pp. 11-14, 
26, 27, figs. 

An A-C System of Remote Indication and Its Application to the 
Measurement of Fluid Pressure and Flow. Howard D. Warshaw. 


Instruments, Vol. 22, No. 5, May, 1949, pp. 402-404, illus., diagrs. 
6 references, 


Compensation Method for Thermistor Beads. L. J. Anderson. 
American Meteorological Society, Bulletin, Vol. 30, No. 5, May, 
1949, pp. 192, 193, fig. 

Temperature Measurement; An Outline of Some Methods 
Used in Industry. H. Thompson and E. H. Lloyd. Sheet Metal 
Industries, Vol. 26, No. 266, June, 1949, pp. 1259-1263, illus. 
diagr. 

The Sperry Zero Reader; A New Gyroscopic Flight Instru- 
ment that Supplements the Stabilizing Gyropilot. F. Glen Nes- 
bitt. Sperryscope, Vol. 11, No. 9, Spring, 1949, pp. 2-6, illus. 

Influence of Type of Machine, Range of Speed, and Specimen 
Shape on Fatigue Test Data. P. K. Roos, D. C. Lemman, and 
J.T. Ransom. ASTM Bulletin, No. 158, May, 1949, pp. 63-65, 
figs. 


Laws & Regulations (44) 


The Old Order Changeth. The Aeroplane, Vol. 76, No. 1985, 
June 24, 1949, illus. 

The changes introduced by the Air Navigation Order and Air 
Navigation Regulations of 1949. 


Lighter-Than-Air (40) 


How it all Began. The Aeroplane, Vol. 76, No. 1978, May 6, 
1949, pp. 513, 516, illus. 


Machine Elements (14) 
AUTOMATIC CONTROL 


Stability of Linear Oscillating Systems with Constant Time 
Lag. H.I. Ansoff. Journal of Applied Mechanics, Vol. 16, No. 2, 
June, 1949, pp. 158-164, diagrs. 8 references. 

The influence of constant time delay in transmission of the 
control signal upon the output system of a closed-cycle control 
device. The use of Nyquist’s stability criterion permits investi- 
gation of the control signal proportional to any derivative of the 
displacement. The stability criteria are given in closed form. 


BEARINGS 


Dynamic Capacity of Rolling Bearings. Gustaf Lundberg and 
Arvid Palmgren. Journal of Applied Mechanics, Vol. 16, No. 2, 
June, 1949, pp. 165-172, illus., diagrs. 


FASTENINGS 


Honeycomb Panel Lock Developed. The Martin Star, Vol. 8, 
No. 5, May, 1949, p. 2, illus. 


FRICTION 


Changes Found on Reciprocated Steel, Chromium Plate, and 
Cast Iron Sliding Surfaces. By J. N. Good and Douglas God- 
frey. American Society for Testing Materials, Proceedings, Vol. 
48, 1948, pp. 841-851, figs. Discussion, pp. 854-856. 24 
references. 


Maintenance (25) 


Certified Airworthy; The Rejuvenation of Civil Aircraft and 
How a Specialist Organization Performs it. Flight, Vol. 55, No. 
2104, April 21, 1949, pp. 464467, illus. 

Maintenance Goes on the Production Line; Proven Tech- 
niques Applied on Large Scale at PanAm’s Giant Miami Over- 
haul Base for Aircraft Components. Irving Stone. Aviation 
Week, Vol. 50, No. 22, May 30, 1949, pp. 30-33, illus., diagr. 

Elements of Troubleshooting. Cormac C. Thompson. Avia- 
tion Operations, Vol. 11, No. 6, May, 1949, p. 27. 

Boeing Service Guide, No. 20, May, 1949. 8 pp., diagrs., figs. 
Contents: Bendix-Stromberg PR-100B3-5 Carburetor—Descrip- 
tion. Stratocruiser Wing Flap Operation. Empennage Anti- 
Icing Ram Air Selector Valve Adjustment. Turbo Governor 
Drive Installation. 

Maintenance Features of the Cessna 195. Canadian Aviation, 
Vol. 22, No. 6, June, 1949, pp. 50, 52, 62, illus. 

Douglas Service, Vol. 7, No. 2, March-April, 1949. 20 pp., 
illus., diagrs. 
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Contents: The Super DC-3—Description of the Latest Air- 
plane in a Familiar Series, Super DC-3. Flight Compartment 
Floor—Designed to Prevent Jamming of Controls, DC-6. En- 
gine Mount Part Numbers, DC-6. Advance Engineering 
Changes, DC-6. Airplane Exterior Cleaning—Treatment of 
Corrosion and Cleaning Methods. Improved Cabin Windows— 
Description and Identification, DC-6. Vacuum System—De- 
scription of Various Configurations, Adjustment Procedure, and 
Maintenance, DC-6. Bus Bar Support Brackets—Correct 
Brackets and Proper Location, DC-4. Service Bulletins, DC-4, 
DC-6. 

Douglas Service, Vol. 7, No. 3, May-June; 
diagrs. 

Contents: Super DC-3 Heating and Ventilating System— 
Description, Function, and Operation, DC-3. New Starting 
Procedure—Revised to Prevent Hydraulicking, DC-6. Advance 
Engineering Changes, DC-6. Anti-Drag Ring Fasteners— 
Correct Method of Locking and Unlocking, DC-6. Heating and 
Ventilating Sy tem, DC-6. Oxygen System—Description of Low- 
Pressure Configurations and Functional Test>= of all Systems, DC- 
6. Push-Pull Controls—Description and Maintenance of South- 
west Products Controls, DC-6. Nacelle Oil Tanks, DC-4. 
Floor Loading—Permissible Cargo Loads, DC-6. Offset Camloc 
Screwdriver—Facilitates Removal of Underfloor Heating Duct 
Door, DC-6. 

Inspection Standards for the BG Platinum Alloy Fine Wire 
Type Spark Plug Electrodes. The BG Corporation, Service And 
Maintenance Manual Supplement, Service Bulletin, May, 1949. 1 
p., illus. 

The Principle Is The Thing. Milo C. Gray. Sperryscope, Vol. 
11, No. 9, Spring, 1949, pp. 14—16, illus. 

The Waterbury-Hall Eccentric Valve Seat Grinders grind any 
metal with less wheel and pilot wear, and remove a minimum of 
seat material. 


1949, 20 pp., 


Management & Finance (45) 


Cargo Lines Look to Financing. Selig Altschul. 
Week, Vol. 50, No. 22, May 30, 1949, p. 21. 

Stability in Aircraft Manufacturing. Western Flying, Vol. 29, 
No. 5, May, 1949, pp. 9, 10, figs. 


Aviation 


Materials (8) 
METALS & ALLOYS 


Anisotropic Plastic Flow. J.C. Fisher. American Society of 
Mechanical Engineers, Transactions, Vol. 71, No. 4, May, 1949, 
pp. 349-356, figs. 9 references. 

The mathematical theory of plasticity has been generalized to 
apply to plastically anisotropic materials. The anisotropic flow 
theory has been shown to reduce to the resolved shear stress-shear 
strain relationship for single crystals, and to the distortion energy 
theory for isotropic polycrystals. Experimental data concerning 
the plastic flow of anisotropic polycrystalline aluminum indicate 
that the predictions of the anisotropic flow theory are in good 
agreement with experiment, and are significantly better than the 
predictions of the distortion energy theory. As plastic anisotropy 
is the rule rather than the exception, caution is indicated in in- 
terpreting the results of combined stress tests by means of the dis- 
tortion energy theory. 

An Experimental Study of the Influence of Various Factors on 
the Mode of Fracture of Metals. P. G. Jones and W. J. Worley. 
American Society for Testing Materials, Proceedings, Vol. 48, 
1948, pp. 648-663, figs. 11 references. 

High-Temperature Properties of Rotor Disks for Gas Turbines 
as Affected by Variables in Processing. J. W. Freeman, Howard 
C. Cross, E. E. Reynolds, and Ward F. Simmons. American 
Society for Testing Materials, Proceedings, Vol. 48, 1948, pp. 555- 
590, figs. 14 references. 

Tensile, Creep and Fatigue Properties at Elevated Tempera- 
tures of Some Magnesium-Base Alloys. John C. McDonald. 
American Society for Testing Materials, Proceedings, Vol. 48, 
1948, pp. 737-754, figs. 4 references. 

Surface and Stress Corrosion Stability of Aluminum Alloys 
Subjected to Salbei (Concentrated Nitric Acid). (B.M.W. 
Flugmotorenbau, G.m.b.H., Entwicklungswerk, Spandau, W KB 
1/1/43.) U.S., Air Force, Wright-Patterson Air Force Base, Air 
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Materiel Command, Translation No. F-TS-1860-RE (ATI No, 
18772), September, 1948. 9 pp., illus., figs. 

Pure aluminum, duralumin, aluminum-magnesium alloy and 
aluminum-magnesium-silicon alloy are resistant to corrosion by 
98 per cent nitric acid at temperatures of 0-15° C. in stressed 
and unstressed states. Zinc-aluminum alloy shows a tendency 
toward slight insignificant pitting in the unstressed state. This 
pitting increases during plastic and elastic deformation in sucha 
manner that practical application is possible only for parts re. 
quiring limited use. 

New Aluminum Extruding Alloy Used for Tubing and Architee. 
tural Applications. Materials & Methods, Vol. 29, No. 5, May, 
1949, p. 59. 

Surface Treatment and Finishing of Light Metals. I]—Corro. 
sion and Protection of Aluminum and Its Alloys. S. Wernick and 
R. Pinner. Sheet Metal Industries, Vol. 26, No. 266, June, 1949, 
pp. 1289-1295, illus., diagrs. 32 references. 

Fatigue Properties of Some Coppers and Copper Alloys in 
Strip Form. H. L. Burghoff and A.I. Blank. American Society 
for Testing Materials, Proceedings, Vol. 48, 1948, pp. 709-732, 
figs. Discussion, pp. 733-736. 6 references. 

Powder Metallurgy and Heat-Resisting Alloys. H. W. Green 
wood. The Engineer, Vol. 187, No. 4862, April 1, 1949, pp. 349- 
351. 

Survey of the main lines of the development of heat-resistant 
metals and alloys, the nature of the problems that have arisen, 
their solutions, and their indications of further progress. It in 
cludes comparison of powder and classical metallurgy. 

A Compressibility Test for Metal Powders. F. V. Lenel. 
American Society for Testing Materials, Bulletin, No. 158, May, 
1949, pp. 52-56, figs. 

Vanadium Alloy Steels. T. W. Merrill. Product Engineering 
Vol. 20, No. 5, May, 1949, pp. 138-142, tables. 

Fatigue and Static Load Tests of an Austenitic Cast Iron at 
Elevated Temperatures. W. Leighton Collins. American So- 
ciety for Testing Materials, Proceedings, Vol. 48, 1948, pp. 
696-705, figs. Discussion, pp. 706-708. 

Some Aspects of the Effect of Metallurgical Structure on 
Fatigue Strength and Notch-Sensitivity of Steel. T. J. Dolan 
and C.S. Yen. American Society for Testing Materials, Proceed- 
ings, Vol. 48, 1948, pp. 664-688, figs. Discussion, pp. 690-695 
14 references. 

The Effect of Speed of Testing on Magnesium-Base Alloys. 
A. A. Moore. American Society for Testing Materials, Proceed- 
ings, Vol. 48, 1948, pp. 1133-1138. 

Testing Speed Limitations for Committee A-1 Specifications for 
Steel. Lawford H. Fry. American Society for Testing Materials, 
Proceedings, Vol. 48, 1948, pp. 1130-1132. 

Significant Strength of Steels in the Design of Machine Parts. 
Ih. Product Engineering, Vol. 20, No. 5, May, 1949, pp. 124-128, 
figs. 

Designing with Metallized Structures; Metals Applied by 
Wire-Type Spray Guns Give Specialized Properties in Local 
Areas. John E. Wakefield. Product Engineering, Vol. 20, No.5, 
May, 1949, pp. 117-121, illus. 

Materials Engineering File Facts; 75S Aluminum Alloy. C.C. 
Hurlburt. Materials & Methods, Vol. 29, No. 6, June, 1949, pp 
83, 85. 

Materials & Methods Manual. L—Coloring of Metals. N. 
Bruce Bagger. Materials & Methods, Vol. 29, No. 6, June, 1949, 
pp. 67-82. 

Effect of Speed of Testing on the Tensile Properties of Austeni- 
tic Stainless Steel Sheets. R.H. Heyer. American Society fat 
Testing Materials, Bulletin, No. 158, May, 1949, pp. 57-61, figs. 

Effect of Boron on the Structure and Some Physical Properties 

of Plain Cast Irons. Alexander I. Krynitsky and Harry Sterm 
U.S., National Bureau of Standards, Journal of Research, Vol. 4, 
No. 5, May, 1949, pp. 465-479, illus., diagrs., figs. 29 references. 
Available also as Research Paper No. RP1987. U.S. Govt. Print 
ing Office, Washington. $0.10. 


NONMETALLIC MATERIALS 


Ceramal; New Turbine Blade Alloy. Aviation Week, Vol. 50, 
No. 21, May 23, 1949, pp. 26, 27, illus. 1 reference. 

Speed of Testing of Wood; Factors in Its Control and Its 
Effect on Strength. L. J. Markwardt and J. A. Liska. American 
Society for Testing Materials, Proceedings, Vol. 48, 1948, pp. 113% 
1159, figs. 5 references. 
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Materials & Methods Manual; 
Kenneth Rose. 
pp. 71-78. 

Effect of Speed of Test Upon Strength Properties of Plastics. 
A. G. H. Dietz, W. J. Gailus, and S. Yurenka. American Society 
for Testing Materials, Proceedings, Vol. 48, 1948, pp. 1160-1183, 
figs. Discussion, pp. 1187-1190. 91 references. 


Thermosetting Plastics. 
Materials & Methods, Vol. 29, No. 5, May, 1949, 


PROTECTIVE COATINGS 


‘Araldite’ Surface Coating Resin 985E for the Protection of 
Metal Surfaces. G. H. Ott. (Schweizer Archive, January, 
1949.) Aero Research Technical Notes, No. 75, March, 1949, pp. 
1-16, illus. 


SANDWICH MATERIALS 


Two-Species Laminated Beams. A. G. H. Dietz. American 
Society of Mechanical Engineers, Transactions, Vol. 71, No. 4, 
May, 1949, pp. 401-405, figs. 10 references. 

The simple theory of two-species wooden beams incorporating 
high-strength heavy outer laminations or ‘‘flanges,’’ together 
with low-strength lighter cores into glued laminated members 
having high strength and high stiffness. Expressions for trans- 
formed section, ratio of core depth to overall depth, and shear at 
the neutral axis are derived. A few beams made of Douglas-fir 
outer laminations, and No. 1 or No. 2 common eastern-spruce 
cores were tested and their strength properties determined. 
There performance coincided quite well with that predicted by 
the theory. A ‘form factor” similar to that for wooden I-beams 
may be involved. 


Meteorology (30) 


Radar as an Aid to the Study of the Atmosphere. F. E. Jones. 
The Journal of the Royal Aeronautical Society, Vol. 53, No. 461, 
May, 1949, pp. 433-448, figs. 

A brief outline of work at the Telecommunication Research 
Establishment on the use of radar to obtain meteorological data, 
- Radar echoes can indicate distant areas of precipitation, and the 
‘echo intensity is a quantitative measure of the precipitation. The 
existence of a bright-band echo from an altitude just below the 
freezing level and the weaker echoes both above and below the 
band indicate the progressive transition of ice particles into snow 
flakes and finally into water droplets that occurs during pre- 
cipitation. Air-borne equipment has been developed that will 
provide an aircraft pilot with warning of cumulo-nimbus clouds 
within a radius of about 40 miles. The reflection of pulsed light 
has been used to measure the height of cloud bases, and the 
seattering of the pulses from various altitudes can serve as a 
measure of the density of the atmosphere. Balloon-borne radar 
targets and responders have been used to measure the velocity of 
upper air currents. A chronometric radarsonde unit uses pulses 
as a channel of communication and provides accurate telemetering 
of the indications of meteorological instruments. 

Radio Doppler Investigation of Meteoric Heights and Veloci- 
ties. L. A. Manning, O. G. Villard, Jr., and A. M. Peterson. 
Journal of Applied Physics, Vol. 20, No. 5, May, 1949, pp. 475- 
479, figs. 4 references. 

Harvard-Mount Washington Icing Research Report 1946- 
1947. U.S. Air Force, Technical Report No. 5676, June 22, 1948. 
802 pp., illus., diagrs., figs. 125 references. 

Contents: I—Synoptic and Statistical Investigations. Icing in 
Relation to Air Masses and Fronts, by Parker Whipple. Lapse 
Rate in Relation to Icing, by Wallace E. Howell and Parker 
Whipple. Duration of Icing at Selected Intensities on Mount 
Washington, by Ralph W. Burhoe. Icing on Mount Washington 
and the Synoptic Weather Situation, by Ralph W. Burhoe. 
Icing at Mount Washington Near the Tops of Cloud Layers, by 
Robert B. Smith. Preliminary Report on Statistical Investiga- 
tion of the Mount Washington Series of Icing Observations, by 
Victor Conrad. Second Report on the Statistical Investigation of 
Icing, by Victor Conrad. Third Report on Statistical Investiga- 
tions of Icing, by Victor Conrad. II—Investigations of Instru- 
ments. Conditions for Run-Off and Blow-Off of Catch on 
Multicylinders Icing Meter, by Victor Clark. On the Usefulness 
of Cylinder Collection Efficiency Cures for Rare Drop Size Dis- 
tributions, by Robert B. Smith. Report on the Harvard-Mount 
Washington Icingometer, by Wallace E. Howell. A System for 
the Protection of Pitot Tube Pressure Lines from Ice, by Wallace 
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E. Howell. The Effect of Surface Treatments on the Heat Re- 
quirements for Ice Protection of Small Instruments, by Robert B, 
Smith. Development and Testing of an Instrument for Measur- 
ing Snow Content of the Air, by Robert B. Smith. Variations of 
the Wind Near the Ground on the Summit of Mount Washington 
and Apparatus for Measurement, by S. P. Fergusson. Contribu- 
tion to the Evaluation of the Multicylinder Icing Meter, by 
Wallace E. Howell. Effect of the Vertical Gradients of Wind 
Speed and Water Content on Measurements with the Multicylinder 
Icing Meter, by Wallace E. Howell. Comparative Measurements 
of Cloud Drop Sizes and Size Distributions by Multicylinder and 
Impact Methods, by Wallace E. Howell. Experiments with a 
Ranging Chamber for Measuring Drop Size and Size Distribu- 
tion, by Wallace E. Howell. Preliminary Report on Comparative 
Observations of Ice Accumulation on Airfoils, Spheres, Cones, 
Ribbons, and Stationary and Rotating Cylinders, by Wallace E. 
Howell. III—Physical Investigations. Is There an Altitude 
Above which Icing will not Occur or will be Negligible?, by 
Charles F. Brooks. Experiments in the Nucleation of Clouds 
with Dry Ice, by Wallace E. Howell. Occurrence of Icing at 
Temperatures near the Self-Nucleating Critical Limit (—35°C.), 
by Victor Clark. Graphs of Maximum Liquid Water Content in 
Clouds, by Victor Clark. Icing Nomenclature, by Victor Clark. 
IV—tTranslations. Experimental Investigations in Formation of 
Ice and Water Nuclei at Low Temperatures; Inferences Regard- 
ing the Growth of Atmospheric Ice Crystals, by Helmut Weich- 
mann. Comparison of the Conditions for the Formation of Water 
Drops and Ice Particles, by W. Schwerdtfeger. V—Routine 
Cloud Data Observations. Daily, monthly, and annual sum- 
maries of the routine icing observations made on Mount Wash- 
ington during the 1946-1947 season. 

Some Effects of Vertical Wind Shear on Thunderstorm Struc- 
ture. Horace R. Byers and Louis J. Battan. American Mete- 
orological Society, Bulletin, Vol. 30, No. 5, May, 1949, pp. 168-175, 
illus., figs. 10 references. 

Internal Waves in the Atmosphere and Convection Patterns. 
B. Haurwitz. (Annals of the New York Academy of Sciences, 
Vol. 48, Art. 8, pp. 727-748). New York University, Contribu- 
tions from the College of Engineering, No. 58, 1948-1949. 22 pp.,, 
figs. (Reprint.) 

Partial Thicknesses as a Guide to Instability. R. Murray. 
The Meteorological Magazine, Vol. 78, No. 923, May, 1949, pp. 
132-134, illus., figs. 

Solar Activity, The Ozone Layer, and the Lower Atmosphere. 
B. Haurwitz. New York University, Contributions from the 
College of Engineering, No. 58, 1948-1949. 15 pp., fig. 10 
references. 

An Objective Method of Forecasting Visibility. James E. 
Miller and Homer T. Mantis. (Bulletin of the American Meteor- 
ological Society, Vol. 29, No. 5, pp. 237-250.) New York Uni- 
versity, the Contributions from College of Engineering, No. 88, 

1948-1949. 14 pp., figs. 6 references. (Reprint.) 

Extended-Range Forecasting. A. G. Forsdyke. The Meteor 
ological Magazine, Vol. 78, No. 923, May, 1949, pp. 125-131, figs. 
4 references. 

An Airplane Flight Over a Tornado Path. B. P. Hughes. 
Weatherwise, Vol. 2, No. 2, April, 1949, pp. 34, 35, illus. 

Notes pour servir 4 l’Histoire de la Météorologie en Belgique 
(Notes on the History of Meteorology in Belgium). L. Dufour. 
Institut Royal Meteorologique de Belgique, Miscellaneous Fascicule 
No. 29, 1947. 32 pp., illus. 31 references. 

Uberraschende Nebel (An Unusual Fog at Ziirich Airport). P. 
Kaufmann. Flugwehr und -Technik, Vol. 11, No. 5, May, 1949, 
pp. 106-109, figs. 

Geneva’s Flying Weather. Jean Lugeon. 
No. 5, May, 1949, pp. 289, diagr. 

Forecasting the Weather; The Weather Types of North Amer 
ica. II. Robert D. Elliott. Weatherwise, Vol. 2, No. 2, April, 
1949, pp. 40-43, figs. 


Interavia, Vol. 4, 


Military Aviation (24) 


The Army Air Forces in World War II. The Aeroplane, Vol. 76, 
No. 1978, May 6, 1949, pp. 521, 522, illus. 

Central Fighter Establishment; Tactical Investigation and 
Instruction by Day and Night. H.F. King. Flight, Vol. 55, No. 
2106, May 5, 1949, pp. 529-534, illus. 

The Air Defence of Western Europe. Norman Macmillan. 
Aeronautics, Vol. 20, No. 6, May, 1949, pp. 30-37, diagr. 
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Equipping Western Europe. Aeronautics, Vol. 20, No. 6, May, 
1949, p. 42. 

Air Power; A Study in Criticism. B.K. Roy. Indian Sky- 
ways, Vol. 3, No. 4, April, 1949, pp. 35-37, 39-41, 43, illus. 

The Air Offensive in Overall Strategy. Cecil E. Combs. The 
Martin Star, Vol. 8, No. 5, May, 1949, pp. 14, 15, illus. 

West Coast is Procurement Key; Los Angeles Office Handles 
69 Per Cent of Air Force Procurement. Alexander McSurely. 
Aviation Week, Vol. 50, No. 21, May 23, 1949, pp. 28 and 29. 

“Get-Ready’’ Cost: $20 Million. Robert Hotz. Aviation 
Week, Vol. 50, No. 22, May 30, 1949, p. 23, illus. 

Lessons of the Airlift. The Pegasus, Vol. 13, No. 6, June, 
1949, pp. 1-5, illus. 

End of the Berlin Blockade. I. The Aeroplane, Vol. 76, No. 
1980, May 20, 1949, p. 574. 

The Berlin Scene. Airports & Air Transportation, Vol. 4, No 
70, April, 1949, pp. 43-48, illus. 

Entwicklung und kriegsentscheidende Bedeutung der Luft- 
kriegfiihrung im zweiten Weltkrieg (The Development and Mili- 
tary Significance of Air-Warfare Doctrine in the Second World 
War). I-IV. Georg W. Feuchter. Flugwehr und -Technik, 
Vols. 10, 11, Nos. 10-12, 1; 1948, 1949, pp. 229-237, 253-257, 
275-278, 3-10. 

Entwicklung und kriegsentscheidende Bedeutung der Luft- 
kriegfiihrung im zweiten Weltkrieg (The Development and 
Military Significance of Air-Warfare Doctrine in the Second 
World War). VI-IX. Georg W. Feuchter. Flugwehr und 
-Technik, Vol. 11, Nos. 3-6, pp. 53-59, 75-81, 99-106, 123-130. 

Neue Méglichkeiten des Militérischen Lufttransportes (New 
Possibilities for Military Air Transports). E. Wetter. Protar, 
Vol. 14, Nos. 9-10, September-October, 1948, pp. 99-101, illus. 

De Militaire Luchtvaart in Indonesie Jubileert (The Jubilee of 
Indonesian Military Aviation). De Vliegende Hollander, Vol. 5, 
No. 6, June 10, 1949, pp. 137, 138, illus. 

Auswertemiglichkeiten des Flugzeugrichtens in technischer 
und taktischer Beziehung (Methods of Calculating the Direction 
of Flight of Aircraft from a Technical and a Tactical Point of 
View). G. F. Ruegg. Flugwehr und -Technik, Vol. 11, No. 6, 
June, 1949, pp. 131-135, figs. 

Angriffe auf Flugplatze und deren Verteidigung (Attacks on 
Airports and Their Defense). Ernst Wetter. Flugwehr und 
-Technik, Vol. 11, No. 1, January, 1949, pp. 10-15, diagrs. 

Luftaufklarung (Air Reconnaissance). Giinther Weidmann. 
Flugwehr und -Technik, Vol. 10, No. 12, December, 1948, pp 
284-286. 

Wintererfahrungen in der Bodenorganisation der Flugwaffe 
(Winter Operating Experiences of Ground Installations of the 
German Air Force). H. J. Riekhoff. Flugwehr und -Technik, 
Vol. 10, No. 12, December, 1948, pp. 278-281. 

35 Jaar Belgische Luchtmacht (35th Anniversary of the Belgian 
Air Force). De Vliegende Hollander, Vol. 5, No. 6, June 10, 
1949, pp. 133-136. 

Iimailujuhla Tushinon Lentokentilla (Soviet Aviation Day at 
Tushino). J/mailu, Nos. 10-11, 1948, pp. 10, 11, illus. 

Background of the Soviet Air Force; Designers, Scientists and 
Establishments. G. A. Tokaev. Flight, Vol. 55, No. 2107, May 
12, 1949, pp. 561-564, illus. 

Are Jet Fighters Overrated? R.G. Naugle. Flying, Vol. 44, 
No. 6, June, 1949, pp. 22, 23, 67-69, illus. 

Muttavatko Reaktiokoneet Ilmasodan? (Will Jets Change in 
the Air?). I/mailu, No. 2, 1949, pp. 4, 5, 28, 29, illus. 

A discussion based on the tactics used by German jet fighters, 
and a comparison of the performance of jet and reciprocating- 
engine bombers which indicates the possible changes that may be 
caused by the adoption of jet-propelled fighters and bombers. 


Navigation (29) 


Recent Developments in Navigation. Alton B. Moody. United 
States Naval Institute Proceedings, Vol. 75, No. 6, June, 1949, pp. 
680-691, illus. 


Organizations & Societies (46) 
The Ministry of Civil Aviation and Air Transport; Its Organiza- 


tion and Functions Explained. Flight, Vol. 55, No. 2105, April 28, 
1949, pp. 508, 509. 
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Organizations and Associations; The Principal Bodies Con. 
cerned with Air Transport. Flight, Vol. 55, No. 2105, April 28 
1949, pp. 509, 510. 

The Air Registration Board; A Progress Report. Walter Tye 
Aircraft Engineering, Vol. 21, No. 243, May, 1949, pp. 159-16}, 
163, figs. 


Personal Flying (42) 


15 Years, A Sound Basis for Future Operations. George B 
Haddaway. Southern Flight, Vol. 31, No. 4, April, 1949, pp. 14 
17, 45, figs. Personal aircraft statistics for 1934 through 1948. 

Less Regulation for More Development; The CAA Adminis. 
trator Compares Civil Aviation Gains and Losses to Suggest Future 
Needs and Opportunities for Government Promotion and De 
velopment. D. W. Rentzel. Southern Flight, Vol. 31, No. 4 
April, 1949, pp. 20, 21, 43-45. 


Photography (26) 


Air Force Photography. Amrom H. Katz. U.S., Central Ai 
Documents Office ( Navy-Air Force), Technical Data Digest, Vol, 
14, No. 10, May 15, 1949, pp. 15-23, illus. 5 references. 


Power Plants 


Canned Engines Rarin’ to Go. Naval Aviation News, No. 25, 
May, 1949, pp. 30, 31, illus. 

Displayed at Paris. Flight, Vol. 55, No. 2106, May 5, 1949, pp, 
527, illus. 


JET & TURBINE (5) 


Three-Dimensional-Flow Theories for Axial Compressors and 
Turbines. A. D.S. Carter. Institution of Mechanical Engineers, 
Proceedings, Vol. 159, War Emergency Issue No. 41, 1948, pp. 255- 
268, diagrs., figs. 20 references. 

An analysis of three-dimensional flow in a cascade which is 
applied to the three-dimensional flow in an annulus, modified by 
radial equilibrium conditions in order to determine the origin of 
secondary flow. Secondary flow directly affects the work-done 
factors and the induced drag coefficient of a turbine. Although 
no method is known for preventing secondary flow, careful de 
sign, it is estimated, can reduce the loss in efficiency from this 
cause to 3.5 per cent or less. 

Heat Flow in the Gas Turbine. A. G. Smith. Jnstitution of 
Mechanical Engineers, Proceedings, Vol. 159, War Emergency 
Issue No. 41, 1948, pp. 245-254, figs. 15 references. 

Analysis of turbine cooling and experimental data on turbine- 
heat transfer. Blade stagger has a considerable effect on the 
blade heat transfer coefficients and on their variation with 
Reynolds Number. Theoretical and experimental values of the 
coefficients for nozzle blades are in good agreement; a method for 
approximate estimation of their values by Reynolds analogy is 
proposed. Experimental data are used to‘calculate heat flow in 
blades cooled at the root and in internally air-cooled blades. 

Performance of Axial-Flow Turbines. D.G. Ainley. Jnstitu- 
tion of Mechanical Engineers, Proceedings, Vol. 159, War Emer- 
gency Issue No. 41, 1948, pp. 230-244, illus., diagrs., figs. 

The development of aerodynamic turbine design from its steam 
predecessor and a survey of recent experimental work on per- 
formance. General aims of the experimental work are to explore 
the gas-flow processes within a turbine stage in order to determine 
its aerodynamic efficiencies and understand the limitations im- 
posed upon the aerodynamic design of a stage by the necessity for 
high efficiency. Incomplete data illustrates overall characteris- 
tics of high- and low-reaction turbines and the effect that high 
Mach Number or low Reynolds Number may have on turbine per- 
formance. Includes an outline of the technique for adequate full- 
scale testing of turbines. 

Effects of Temperature Distribution and Elastic Properties of 
Materials on Gas-Turbine-Disk Stresses. Arthur G. Holms and 
Richard D. Faldetta. U.S., N.A.C.A., Report No. 864, 1947. 7 
pp., figs. 3 references. U.S. Govt. Printing Office, Washington. 
$0.15. 

Calculations of the stress in turbine discs, caused by severe 
temperature gradients, showed stresses of sufficient magnitude to 
reduce the operating safety of the disc. Small temperature 
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gradients on the other hand, create thermal stresses that subtract 
from the centrifugal stresses in the region of the rim and increase 
center stresses. Thermal gradients tend to produce the maximum 
stress near the rim. By altering the temperature distribution, the 
position of this maximum stress can be shifted. Centrifugal 
stresses are slightly affected by changes in relation between modu- 
lus of elasticity and temperature. Since thermal stresses are pro- 
portional to the coefficient of expansion and to the modulus of 
elasticity and, because the effects of thermal stresses are likely to 
predominate, it is desirable that these stresses be small. Design 
calculations require accurate data on elastic modulus and co- 
efficient of thermal expansion over the temperature ranges en- 
countered. Centrifugal tangential stresses at the rim are de- 
creased by increases in Poisson’s ratio, but the effect of ratio 
changes on the total stresses is small and, therefore, elevated- 
temperature measurements of the ratio would not be essential for 
disc-stress calculations. 

Effect of Centrifugal Force on Flutter of Uniform Cantilever 
Beam at Subsonic Speeds with Application to Compressor and 
Turbine Blades. Alexander Mendelson. N.A.C.A.. 
Technical Note No. 1893, June, 1949. 37 pp., figs. 11 references. 

The effect of centrifugal force on flutter of a uniform cantilever 
beam was investigated by an exact and an approximate method. 
The approximate method of solution using just two degrees of 
freedom gave results that differed negligibly from the exact 
method. The results of the analysis indicated that centrifugal 
force could be detrimental, decreasing the critical flutter speed. 
A beam that was stable at zero r.p.m. could become unstable at 
high rotative speeds. 

The Fuel Problem in Gas Turbines. Peter Lloyd. Institution 
of Mechanical Engineers, Proceedings, Vol. 159, War Emergency 
Issue No. 41, 1948, pp. 220-229, diagrs., figs. 11 references. 

The range of possible liquid fuels and their characteristics of 
greatest practical significance. Although certain properties of 
liquid fuels, such as ignition characteristics and molecular struc- 
tures, are so complex that no correlation with gas-turbine com- 
bustion behavior has been possible, there are other properties for 
which the reverse is the case. These latter properties, which 
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vary among hydrocarbon types and isomers, are carbon-hydrogen 
ratio, density, vapor pressure, viscosity, and inflammability 
limits. Their analysis, with respect to fuel injection and stabiliza- 
tion of flame, the burning of the droplets after ignition, and the 
nature of the exhaust products, indicated that the main fuel 
characteristics that affect gas turbine operation are viscosity, 
initial and final volatility, elementary analysis of the organic 
constituents, and physical characteristics of the ash. 

The Part-Load Performance of Various Gas-Turbine Engine 
Schemes. D. H. Mallinson and W. G. E. Lewis. Institution of 
Mechanical Engineers, Proceedings, Vol. 159, War Emergency 
Issue No. 41, 1948, pp. 198-219, diagrs., figs. 

Fuel Spray Nozzles for Aircraft Gas Turbines. I—The Design 
and Performance of Various Types. J. A. Bolt. Automotive In- 
dustries, Vol. 100, No. 10, May 15, 1949, pp. 30-33, 64, figs. 

Precision Jet Parts for Air Power; Jet Assembly Builds 
Stainless Steel Components for G. E.’s New J-47 Engine. Ryan 
Reporter, Vol. 10, No. 5, May 25, 1949, pp. 1, 2, 16, illus., diagr. 

The Turboprop—Interim Engine? U.S., Central Air Docu- 
ments Office ( Navy-Air Force), Technical Data Digest, Vol. 14, No. 
10, May 15, 1949, pp. 8-10, diagrs. 

Gas Turbines for Power Generation and Other Applications, 
Alan Howard. Electrical Engineering, Vol. 68, No. 6, June, 
1949, pp. 497-501, illus., diagrs., figs. 3 references. 

Jets in Pods. A.S. Horwath. Aero Digest, Vol. 58, No. 6, 
June, 1949, pp. 74, 76, 110, diagrs. 

Magnesium for Jets. Nathaniel F. Silsbee. Aero Digest, Vol. 
58, No. 6, June, 1949, pp. 46, 47, illus., diagrs. 

Forging Alloys for High Temperature Service. L. S. Fulton, 
Materials & Methods, Vol. 29, No. 4, April, 1949, pp. 50-53, 
illus. 

Continental and American Gas-Turbine and Compressor Calcu- 
lation Methods Compared. P. F. Martinuzzi. American Society 
of Mechanical Engineers, Transactions, Vol. 71, No. 4, May, 
1949, pp. 325-333, figs. 7 references. 

Inside the Theseus. D. M. Desoutter. Aeronautics, Vol. 20, 
No. 6, May, 1949, pp. 43-48, cutaway diagrs. 

Goblin Test Continues—Now 1,000 Hours. De Havilland 
Gazette, No. 50, April, 1949, p. 7, illus. 

The Performance of the Ghost (45) in Flight. E. S. Moult. 
De Havilland Gazette, No. 50, April, 1949, p. 17, fig. 

Double Mamba Propeller-Turbine Engine. The Engineer, Vol. 
187, No. 4867, May 6, 1949, pp. 508, 509, illus. 

Chez Hispano Suiza. André Charriou. L’Air, Vol. 30, No. 
623, January, 1949, pp. 10-12, illus. 

ATAR 101 B Turbo-Jet Engine. IJnteravia, Vol. 4, No. 6, June, 
1949, pp. 345-349, illus., diagrs. 


RECIPROCATING (6) 


The Shape of a Piston Ring in Its Unrestrained State. Che- 
Tyan Chang. Journal of Applied Mechanics, Vol. 16, No. 2, June, 
1949, pp. 134-138, diagrs. 4 references. 

Investigations on Cylinder-Liner Wear. Warren G. Payne and 
William F. Joachim. SAE Quarterly Transactions, Vol. 3, No 1, 
January, 1949, pp. 51-66, illus., diagrs. 10 references. 

Engine Wear Research. L. D. Thompson, S. J. Backey, and 
E.L.Conn. SAE Quarterly Transactions, Vol. 3, No. 1, January, 
1949, pp. 41-47, illus., diagrs. 3 references. 

Air-Cooled Copper Heads for Bristol Sleeve-Valve Engines. 
IIl—Nickel-Plating of Copper Base, Assembly of Units, Centrifu- 
gal Brazing, Electrical Adhesion-Test. Aircraft Production, 
Vol. 11, No. 127, May, 1949, pp. 168-171, figs. 

The Diehl Aircraft-Engine Muffler. H. E. Brennert. Aero 
Digest, Vol. 58, No. 6, June, 1949, pp. 78, 92, illus. 

Improvement of Accuracy of Balanced-Pressure Indicators and 
Development of an Indicator Calibrating Machine. James C. 
Livengood. U.S., N.A.C.A., Technical Note No. 1896, June, 
1949. 38 pp., illus., diagrs., figs. 2 references. 

Tests and comparisons of clamped-edge and unclamped-edge 
diaphragm balanced-pressure indicators, electrical indicators, and 
a sampling-valve indicator. The unclamped-diaphragm unit 
gives very satisfactory light-spring diagrams from a high-speed 
engine. The square-pressure-wave calibrating valve shows the 
response of indicator pickup units to transient pressure changes 
and any error in measuring the pressure level. 

Cylinder Chrome Plating Lengthens Engine Life. 


Operations, Vol. 11, No. 6, May, 1949, pp. 19-22, 46, illus. 
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illus. 


AERONAUTICAL 


Engine Conditioning. VI—Pilot’s and Flight Engineer’s Part 
in Engine Conditioning. Aviation Operations, Vol. 11, No. 6, 
May, 1949, pp. 28, 29, 49, 50. 


ROCKETS (4) 


Flow Through a Rocket Nozzle With and Without Vibrational 
Equilibrium. S.S. Penner. Journal of Applied Physics, Vol. 20, 
No. 5, May, 1949, pp. 445-447. 7 references. 

The maximum changes in the exhaust velocity of gases during 
flow through a rocket nozzle, which can be introduced as a result 
of vibrational time lags in the energy distribution, can be calcu- 
lated from the law of conservation of energy and from the en- 
thalpy theorem. Calculations for H»-Fl and H»-O, rocket pro- 
pellant systems show the vibrational energy distribution to be of 
no practical importance if chemical equilibrium is maintained 
during flow through the nozzles. The exhaust velocity is lowered 
by less than 1 per cent if the vibrational states remain frozen at 
the chamber temperature. If constant-composition flow occurs 
in the nozzle, however, the exhaust velocity may be lowered as 
much as 3.3 per cent. 


Production (36) 


Shop-Designed Lubrication Aids. Aero Digest, Vol. 58, No. 6, 
June, 1949, pp. 70, 104, illus. 

American’s Fabrics Maintenance Shop. Joseph Albin. Aero 
Digest, Vol. 58, No. 6, June, 1949, pp. 32, 116, illus. 

Stretch-Wrap Forming at NAA. Alexander McSurely. 
tion Week, Vol. 50, No. 20, May 16, 1949, pp. 40, 41. 

Unit Tooling. Aircraft Production, Vol. 11, No. 127, May, 
1949, pp. 174-176, figs. Simplifications in the Wharton Uni- 
versal System of jig and fixture construction. 

Hot Dimpling Magnesium Sheet. H.R. Carnes. Automotive 
Industries, Vol. 100, No. 10, May 15, 1949, pp. 42, 438, 98, 100, 
102, illus., figs. 

Many-Fold Operations Form a Manifold. Ryan Reporter, Vol. 
10, No. 5, May 25, 1949, pp. 8, 9, 12, 13, illus. 

Measurement and Relaxation of Residual Stresses. W. Soete. 
Sheet Metal Industries, Vol. 26, No. 266, June, 1949, pp. 1269- 
1281, illus., diagrs. 23 references. 

The Brabazon Prototype; A Survey of Some of the Fabrication 
& Assembly Methods. A. W. Morgan. Sheet Metal Industries, 
Vol. 26, No. 266, June, 1949, pp. 1217-1225, 1226, illus., diagrs. 

On Variation in Materials, Testing, and Sample Sizes. Leslie 
E. Simon. American Society for Testing Materials, Proceedings, 
Vol. 48, 1948, pp. 877-881. Discussion, pp. 882-885. 

Sampling and Its Uncertainties. S.S. Wilks. American So- 
ciety for Testing Materials, Proceedings, Vol. 48, 1948, pp. 859-876, 
figs. 12 references. 

The Amount of Inspection as a Function of Control of Quality. 
G. R. Gause. American Society for Testing Materials, Proceed- 
ings, Vol. 48, 1948, pp. 886-895. 

French Aircraft Manufacturing in 1949. Jnteravia, Vol. 4, No. 
5, May, 1949, pp. 266-273, illus. 

ASV 23; A New French Instrument Approach System. H. 
Gutton and J. Hugon. Interavia, Vol. 4, No. 5, May, 1949, pp. 
279, 280, illus. 


Avia- 


Propellers (11) 


Composite Airscrew Blade. Aircraft Production, Vol. 11, No. 
127, May, 1949, pp. 156, illus. 

A hollow steel leading-edge sheath is attached to the basic blade 
enclosing a heating element, connecting wires, and a neoprene- 
interlayer heating element that provides electro-thermal deicing 
with no loss of aerodynamic efficiency. 

Propeller Trend is to All-Metal. Aviation Week, Vol. 50, No. 
22, May 30, 1949, pp. 43, 44, illus. 

Some Aspects of Propeller Fatigue Testing. G. C. 1. Gardiner. 


Aircraft Engineering, Vol. 21, No. 243, May, 1949, pp. 149-152, 
figs. 


Reference Literature (47) 


Specifications. Automotive Industries (1949 Statistical Issue), 
Vol. 100, No. 6, March 15, 1949, pp. 122-175, tables. 

Contents: U.S. Rotary Wing Aircraft. American Commercial 
and Private Aircraft. British Commercial and Private Aircraft. 
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American Aircraft Engines. 
British Aircraft Engines. 

Aviation Data. Automotive Industries (1949 Statistical Issue), 
Vol. 100, No. 6, March 15, 1949, pp. 117-121, figs., tables. 

Contents: Aircraft and Aircraft Engine Production, 1925- 
1948. 1948 Shipments of Complete Civil Aircraft and Other 
Products of Their Plants. 1948 Civil Aircraft Engine Shipments 
and Other Products of Their Plants. 1948 Civil Aircraft Ship- 
ments, Personal and Transport. 1948 Personal Aircraft Ship- 
ments, by Makes. Airports and Landing Fields, by Types, by 
Years. Civil Aircraft Registrations—Airports in Use, by States. 
Registered Civil Aircraft by Hp. and Number of Engines. Regis- 
tered Civil Aircraft by Major Manufacturers. U.S. Exports of 
Aeronautic Products, by Years, 1912-1948. U.S. Exports of 
Aeronautic Products by Type of Product, 1945-1948. 1948 Civil 
Aircraft Shipments by Hp. Rating and Number of Places. 

Aviation History—1903-1960. I. John Knudsen Northrop. 
The Air-Log, Vol. 10, No. 9, November, 1948, pp. 13, 14, 16, 18, 
figs. 

The Aeronautical Research Scene; Goals, Methods, and 
Accomplishments. Hugh L. Dryden. Royal Aeronautical 
Society, Wilbur Wright Memorial Lecture, London, April 28, 1949, 
117 pp., illus., figs. 28 references. A survey of current pure and 
applied research and a discussion of the field in which new research 
will be undertaken. 

The British Aircraft Industry; The Hawker-Siddeley Group 
Ltd. C.G. Grey. Interavia, Vol. 4, No. 6, June, 1949, pp. 334—- 
337, illus. 

Aviation Treasure Trove. 
1949, pp. 12, 13, illus. 

Forty Years On. C. G. Grey. The Aeroplane, Vol. 76, No. 
1985, June 24, 1949, pp. 724-732, illus. History of Handley Page 
Ltd. 

Swashbucklers of Early Aviation. Harry Van Demark. Fly- 
ing, Vol. 44, No. 6, June, 1949, pp. 36, 37, 64, illus. 


Aircraft Gas Turbine Engines. 


Naval Aviation News, No. 25, May, 


Research Facilities (50) 


The Airflow and Combustion Research Laboratory; A Major 
Unit of the Hatfield Research Colony. De Havilland Gazette, No. 
50, April, 1949, pp. 14—16, illus., diagr. 


A Modernised Ship Model Testing Tank. I, II. R.A. Johnson. : 


The Engineer, Vol. 187, Nos. 4869, 4870, May 20, 27, 1949, pp. 
561-563; 578-580, illus., diagrs. 

Aeronautical Research in Australia; The Progress Made in 
Ten Years. L.P.Coombes. Aircraft Engineering, Vol. 21, No. 
243, May, 1949, pp. 140-148, 152, illus. 


Rotating Wing Aircraft (34) 


The Design and Development of the Helicopter Rotor Testing 
Tower. R. F. Tayler. The Journal of the Royal Aeronautical 
Society, Vol. 53, No. 461, May, 1949, pp. 449-460, figs. 

Specifications, construction, instrumentation and operation of 
an installation for the testing of helicopter rotors and hubs inde- 
pendently of the airframe. This tower has been used for calibra- 
tion of a break fan, motor endurance testing, flutter research, and 
over speed testing. Additional equipment is expected to permit 
the tracking of the rotor blades to be investigated. An appendix 
to the paper consists of two notes: The Measurement of Blade 
Pitching Moments on the Helicopter Tower, by H. Hill and Elec- 
tronic Instrumentation, by A. E. Cain. 

An Analytical Study of the Steady Vertical Descent in Autorota- 
tion of Single-Rotor Helicopters. A. A. Nikolsky and Edward 
Seckel. U.S., N.A.C.A., Technical Note No. 1906, June, 1949. 
28 pp., figs. 3 references. 

Examination of the effect of induced velocity over the rotor 
disc of a helicopter when the velocity is assumed to be constant, 
and when it is assumed to be variable. The results for the two 
cases are compared for a typical helicopter. Although considering 
the induced velocity to be constant over the disc causes consider- 
able error in the load distribution along a blade, the r.p.m. of the 
rotor and the rate of descent are negligibly affected for small 
angles of blade pitch. For high pitch angles, where blade stalling 
becomes important, the theoretical difference beween blade load 
distributions obtained by considering induced velocity constant, 
and considering it variable, may be expected to be enough to cause 
quantitative disagreement between the constant induced-velocity 
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theory and experiment. In addition, a study is made of the 
stability of autorotation considering the effect of blade stalling. 
At small values of blade incidence, stability of the autorotation 
will be adequate, and blade stalling can be neglected. As the 
blade incidence increases, the risk of an upgust causing the blades 
to stall and the rotor to stop becomes acute. 

Operation Statistics for First Oil Survey. Peter Wright. 
American Helicopter, Vol. 14, No. 6, May, 1949, pp. 10, 11, 20, 21, 
illus. 

Results of (Sikorsky) R-5D Climatic Hangar Tests. Alan R. 
Scholin. American Helicopter, Vol. 14, No. 6, May, 1949, pp. 8, 
9, 20, illus. 

A Pulse-Jet Helicopter (XA-5). Flight, Vol. 55, No. 2107, May 
12, 1949, pp. 574, illus. 

Fighting Africa’s Tsetse Fly. Neil Gahagan. The Bee- Hive, 
Vol. 24, No. 2, Spring, 1949, pp. 15, 16, illus. 

Horse’s Legs. Aeronautics, Vol. 20, No. 6, May, 1949, p. 71. 
The undercarriage of the Cierva Air Horse. 

Alvis Leonides Helicopter Series. Frank Coleman. American 
Helicopter, Vol. 14, No. 6, May, 1949, pp. 6, 7, 19, 20, illus. 

Britain’s Helicopters; Progress Towards Commercial Utiliza- 
tion. Flight, Vol. 55, No. 2105, April 28, 1949, p. 496, illus. 

Fairey Gyrodyne. Flight, Vol. 55, No. 2104, April 21, 1949, pp. 
453-459, illus., diagrs. 

Progress of the French Helicopter Industry. H. A. de Viller- 
mont. American Helicopter, Vol. 14, No. 6, May, 1949, pp. 13, 
21, 22, illus. 

French “Giraviation.”? Pierre Lefort. Jnteravia, Vol. 4, No. 5, 
May, 1949, pp. 275-278, illus. 


Sciences, General (33) 
MECHANICS—VIBRATION 


Torque Reversal and Vibrations in Cyclically Loaded Systems. 
II. Alexander Hammer. Product Engineering, Vol. 20, No. 5, 
May, 1949, pp. 129-133, figs. 

Analysis and procedure for calculating the effects of forced 
vibration produced by a periodically varying load torque. Har- 
monic torques resulting from components of gas pressure and re- 
ciprocating inertia forces are calculated for an assumed air com- 
pressor installation driven through reduction gearing by a tur- 
bine. 

Performance of the Viscously Damped Vibration Absorber 
Applied to Systems Having Frequency-Squared Excitation. 
F. M. Sauer and C. F. Garland. Journal of Applied Mechanics, 
Vol. 16, No. 2, June, 1949, pp. 109-117, illus., diagrs. 3 references. 

The Use of the Centrifugal Pendulum Absorber for the Reduc- 
tion of Linear Vibration. F. E. Reed. Journal of Applied 
Mechanics, Vol. 16, No. 2, June, 1949, pp. 190-194, diagrs. 


Structures (7) 


Ordinary Zero Places in a Body Under Plane Stress. II (Con- 
clusion). Mahmut Tanrikulu. Jstanbul, Université, Faculté des 
Sciences, Revue, Série A—Mathématiques, Physique, Chimie, Vol 
13, No. 4, October, 1948, pp. 246-302, figs. 9 references. (In 
English. ) 

Stresses and Displacements in a Semi-Infinite Elastic Body 
with Parabolic Cross Section Acted on by Its Own Weight Only. 
R. J. Hank and F. H. Scrivner. Journal of. Applied Mechanics, 
Vol. 16, No. 2, June, 1949, pp. 211-212, diagrs. 

Elastic Buckling of a Simply Supported Plate Under a Compres- 
sive Stress that Varies Linearly in the Direction of Loading. 
Charles Libove, Saul Ferdman, and John J. Reusch. U.S., 
N.A.C.A., Technical Note 1891, June, 1949. 33 pp., figs. 4 
references. 

Calculations for the elastic buckling load of a simply sup- 
ported flat rectangular plate of uniform thickness subjected to 
unequal compressive stresses at two opposite edges, with a linear 
variation of stress between the two edges. The difference be 
tween the compressive stresses at the two loaded edges is equili- 
brated by shear stresses along the other two edges. The results 
show that a plate with a linear stress gradient will buckle at an 
average stress that is lower, but at a maximum stress that may be 
appreciably higher, than the uniform compressive buckling stress 
of the same plate. 


Note on the Bending of Circular Plates of Variable Thickness, 
H. D. Conway. Journal of Applied Mechanics, Vol. 16, No. 2, 
June, 1949, pp. 209, 210. 2 references. 


Vibration of Slender Bars with Discontinuities in Stiffness, 
W. T. Thomson. Journal of Applied Mechanics, Vol. 16, No. 2, 
June, 1949, pp. 203-207, diagrs. 

A method for theoretically determining the effect of discon- 
tinuities in the stiffness of elastic bodies, such as those caused by 
narrow grooves or cracks in slender bars, upon their longitudinal 
and torsional flexural vibration. 


Numerical Solution of Elastoplastic Torsion of a Shaft of 
Rotational Symmetry. R. P. Eddy and F. S. Shaw. Journal of 
Applied Meckanics, Vol. 16, No. 2, June, 1949, pp. 139-148, 
diagrs. 5references. 

Using relaxation methods, an approximate numerical solution is 
found of the stress distribution in a shaft of rotational symmetry 
which is subjected to a torque of sufficient magnitude to cause 
portions of the material to yield. It is assumed that the material 
of which the shaft is composed is isotropic and yields according to 
the condition of von Mises. The particular problem investigated 
is a shaft with a collar. Results show the elastoplastic boundary 
and the stress distribution for two different amounts of plastic 
deformation. 


The General Theory of Cylindrical and Conical Tubes Under 
Torsion And Bending Loads. VI—Single and Many Cell Tubes 
of Arbitrary Cross-Section with Rigid Diaphrams. J. Hadji- 
Argyris and P. C. Dunne. The Royal Aeronautical Society, 
Journal, Vol. 53, No. 461, May, 1949, pp. 461-483, figs. 

The analysis covers the stresses and deformations of multicell 
tubes with openings, open tubes with and without St. Venant 
torsional stiffness, and tubes formed by joining elements of dif- 
ferent cross section. The theory is illustrated by a fully worked 
out example of the stressing of a four-boom wing that consists of 
seven joined elements. Practical methods are noted for applying 
the theory to tubes in which the similarity laws of the thickness do 
not hold. Approximate methods are also given for obtaining the 
stress distribution in four-boom tubes with direct stress-carrying 
covers. 


A Strain-Energy Expression for Thin Elastic Shells. H. L. 
Langhaar. Journal of Applied Mechanics, Vol. 16, No. 2, June, 
1949, pp. 183-189. 

A derivation for the strain energy of an isotropic elastic shell 
whose radii of curvature are sufficiently large that strains may be 
assumed to vary linearly throughout the thickness. The effects of 
the tangential displacements upon the energy due to bending are 
found to differ appreciably from Love’s results in the first-order 
terms. As in the classical large-deflection theory of flat plates, 
quadratic terms in the derivatives of the normal deflection are re- 
tained in the strain tensor, but quadratic terms which involve the 
tangential displacements are neglected. Special forms of the 
general energy expression are derived for shells in the shapes of 
flat plates, circular cylinders, elliptical cylinders, ellipsoids of 
revolution, and spheres. These applications, as well as certain 
intuitive observations, provide checks on the theory. 

A Numerical Procedure for the Stress Analysis of Stiffened 
Shells. John E. Duberg. Journal of the Aeronautical Sciences, 
Vol. 16, No. 8, August, 1949, pp. 451-462, figs. 

A simple numerical method of stress analysis, which requires 
but a single point of view for both bending and torsion problems 
of stiffened shells. It is based on ordinary engineering theories of 
stress analysis and can be applied to unsymmetrical cross sections 
and multicelled boxes. The numerical process is such that at each 
step advantage can be taken of the process of continuous multi- 
plication on an automatic calculating machine. The spanwise 
distribution of the axial displacements of the shell cross sections 
are determined directly. The numerical equations defining these 
quantities are solved by simple iteration. In order to obtain 
practical convergence of the process, it is necessary to refer dis- 
placements and loads to a set of axes in the cross section, which are 
defined as the principal axes for shear, and to resort to the 
occasional use of a special cycle in the iteration process, which in 
effect removes all displacements associated with planar distribu- 
tions of axial displacement of the shell cross section. The applica- 
bility of the method to a variety of problems in stiffened shell 
analysis is illustrated by the calculation of a simple problem anda 
summary of the results of a more complex problem. 


The Bending of Fuselage Shells; A New Approach, Based on 
Laboratory Compression Tests, That Is Analogous to the Calcula- 
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certain 


Military strategists ‘fully recognize the vital role that air @ Reversible-pitch propellers and wing-length brake 
transport will play in future operations. flaps will enable the C-124A to take off and land 


iffened from medium-size air fields. 


ciences, They realize that tomorrow’s transports must be larger, 

faster, more versatile. @ Unique clamshell loading doors and self-contained 
ramp make it the only transport where heavy field 
equipment can drive directly on or off the plane. 


‘equires 

hic This is why the Air Force has ordered a fleet of new- 
‘ories of type cargo planes—the Douglas C-124A. 

sections ; aes A Designed to support and supply global operations, the 
at each @ Towering 48 feet above the ground, this giant trans- C-124A carries on the quarter-century Douglas tradition of 


$ multi- port will fly loads up to 50,000 Ibs. a distance of building dependable aircraft—always ready—whatever the 


se 1,200 miles and return to base without refueling. job, wherever the mission. 
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tion of the Form Factor of a Solid Beam. J.S. Taylor and R. D, 
M. Harper. Aircraft Engineering, Vol. 21, No. 248, May, 1949. 
pp. 153-158, figs. 

The Design of Redundant Structures for Minimum Weight; A 
Non-Iterative Method with Simplified Arithmetical Work. E. W. 
Parkes. Aircraft Engineering, Vol. 21, No. 243, May, 1949, pp. 
162, 163, figs. 

Measurements of Bending Moment on a Model Tailless Glider 
Wing. P. R. Owen, H. V. Becker, and C. H. Bethwaite. Gt. 
Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2266, March, 1946. 9 pp., figs. 8 references. British In- 
formation Services, New York. $0.70. 

The measurement of bending moment at the wing root, of the 
total lift, the effects of flap and elevon deflection, and of end fins. 
From the measurements, the span loading due to incidence was 
deduced. Comparison of bending moments and span loading with 
estimates that are based on Schrenk’s approximate and Falk- 
ner’s more rigorous method, shows that Schrenk’s is reliable for a 
first estimate of load distribution in the early stages of design, 
and for the major modifications on wings of moderate sweepback. 
Falkner’s method, however, is more accurate for a final estimate. 

Transient Vibration in an Airplane Wing Obtained by Several 
Methods. Walter Ramberg. U.S., National Bureau of Stand- 
ards, Journal of Research, Vol. 42, No. 5, May, 1949, pp. 437-447, 
illus., figs. 6 references. Available also as research Paper No. 
RP1984. U.S. Govt. Printing Office, Washington. $0.10. 

Analysis of the flexural transients in a model airplane wing 
following a ‘‘soft’’ unsymmetrical two-point landing impact indi- 
cates that Williams’ method, separating ‘‘static’’ and vibrational 
response, is superior to the normal modes method used by Biot 
and Bisplinghoff in leading to values in good agreement with 
experiment without using more than four modes. A method of 
coupled modes suggested by Levy leads to values of the response 
about as accurate as those from Williams’ method with as few as 
three vibrational modes. None of the three methods showed rapid 
convergence for the response following a “‘hard’”’ impact of the 
same shape as the soft impact, but with only one-fifth of the 
duration. Attempts to develop a traveling wave method for the 
solution of this problem have been unsuccessful so far. 

A Unit Solution for the Load Distribution of Nonrigid Wing by 
Matrix Methods. Samuel Pines. Journal of the Aeronautical 
Sciences, Vol. 16, No. 8, August, 1949, pp. 470-476, figs. 4 
references. 

The use of matrices facilitates the solution of the spanwise lift 
distribution for the case of a flexible wing for all conditions of 
load factor, incompressible air speed, aileron and flap deflection, 
and roll in a convenient form within the range of linear variation 
of section lift with angle of attack. The method yields the 
critical values of wing divergence speed, aileron reversal speed, 
and wing-aileron divergence speed, without additional computa- 
tional effort for the conventional wing and may be adapted to the 
sweptback wing. 

Flutter at Supersonic Speeds: Derivative Coefficients for a 
Thin Aerofoil at Zero Incidence. G. Temple and H. A. Jahn. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2140, April, 1945. 35 pp., figs. 4 references. British In- 
formation Services, New York. $2.05. 

The fundamental formula for the additional lift distribution, 
due to maintained simple harmonic oscillations in vertical transla- 
tion, pitching, and flap rotation, is obtained by solution, using 
Riemann’s method of the hyperbolic partial differential equation 
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for the amplitude of the velocity potential. Complete equivalence 
is established between the present method and that of both 
Possio and von Borbely. Collar’s simplified treatment, how- 
ever, gives correct values of the derivative coefficient only for 
large Mach Numbers. 

Design Charts for Longitudinally Stiffened Wing Compression 
Panels. Norris F. Dow. SAE Quarterly Transactions, Vol. 3, 
No. 1, January, 1949, pp. 122-142, illus., diagrs. 

Aeroelasticity: A New Science. Robert McLarren. Aviation 
Week, Vol. 50, No. 22, May 30, 1949, pp. 34, 37, 38. 

Slow-Motion Pictures of Impact Tests by Means of Photo. 
elasticity. Ludwig Foeppl. Journal of Applied Mechanics, Vol. 
16, No. 2, June, 1949, pp. 173-177, illus., diagrs. 

A verification of the mathematical deductions of St. Venant 
and Flamant by investigating the distribution of stresses and their 
variation with time in a test bar subject to bending stresses that 
result from an impact. Theory and experiments indicate that 
shortly after the beginning of impact an initial bending stress in 
the center cross section vanishes completely. It is only at a later 
time that the bending stresses again increase. 

CG Determination from Tail-Down Weighings. Paul A. 
Hunter. Aero Digest, Vol. 58, No. 6, June, 1949, pp. 50, 119, 
diagrs. 

Readers’ Forum: On the Oscillating Aileron at Supersonic 
Speeds. John W. Miles. Journal of the Aeronautical Sciences, 
Vol. 16, No. 8, August, 1949, p. 511. 2 references. 

Readers’ Forum: Transient Phenomena at Sonic Speed. N. 
Rott. Journal of the Aeronautical Sciences, Vol. 16, No. 7, July, 
1949, pp. 439, 440, fig. 3 references. 

Thermal Stresses in a Rectangular Plate Clamped Along an 
Edge. B.J. Aleck. Journal of Applied Mechanics, Vol. 16, No.2, 
June, 1949, pp. 118-122, diagrs. 8 references. 


Thermodynamics (18) 


The Laminar-Film Hypothesis. Benjamin Miller. American 
Society of Mechanical Engineers, Transactions, Vol. 71, No. 4, 
May, 1949, pp. 357-367. 21 references. Theory of the mecha- 
nism of heat transfer between a highly turbulent fluid and a 
bounding solid, and a survey of experimental investigation of the 
hypothetical heat-conducting laminar boundary film. 


Water-Borne Aircraft (21) 


Comparison of Pitching Moments Obtained During Seaplane 
Landings with Values Predicted by Hydrodynamic Impact 
Theory. Gilbert A. Haines. U.S., N.A.C.A., Technical Nole 
No. 1881, May, 1949. 25 pp., illus., figs. 6 references. 

Moderate landings covered the maximum practical range of 
trim and velocities. Experimental values agree with the theoreti- 
cal value for the center-of-pressure location, !/; the wetted keel 
length forward of the step, and for the pitching moment for im- 
pacts in which the V-shaped part of the hull was immersed. For 
impacts in which the chine flare was immersed, experimental 
pitching moments were greater. Diving rotation decreased the 
experimental pitching moment during the early part of the in- 
pact and increased it when the center of pressure was forward of 
the c.g. 

Flying-Boat Visits London; B.O.A.C. Solent Off Tower Pier. 
Modern Transport, Vol. 61, No. 1572, May 14, 1949, p. 7, illus. 
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Wind Tunnels (17) 


An Interferometric Study of Supersonic Channel Flow. Re- 
view of Scientific Instruments, Vol. 20, No. 4, April, 1949, pp. 260— 
275, figs. 10 references. 

Application of the Zehnder-Mach interferometer to a study of 
supersonic airflow that is expanding from a pressure tank into the 
atmosphere through channels of rectangular cross section per- 
mitted the measurement of the density distribution with an ac- 
curacy of 2 per cent. Plane-parallel glass plates form opposite 
walls of the two channels. The first, a divergent channel, has a 
half angle of 4.0°, and the second, a Laval nozzle, is constructed 
by the ‘characteristics’ method for M = 1.7. Each is about 
lcm. in width and 2 cm. in depth. Knowledge of the stagnation 
temperature and pressure made it possible to compute pressure, 
temperature, and velocity. For the most part, the results ob- 
tained agree with the theory of isentropic channel flow to within 1 
percent. The interferometric technique can also serve as a guide 
for improving the Laval nozzle because it gives quantitative data 
on the inhomogeneities that result from small errors in con- 
struction. Quantitative data can be obtained on the degree of 
nonuniformity of the flow in the throat regions of both channels. 
The considerations here also apply to the interferometric analysis 
of flow in larger supersonic wind tunnels with working sections 
that are essentially channels of rectangular cross sections. 

Supersonic Diffusers for Wind Tunnels. E. P. Neumann and 
F. Lustwerk. Journal of Applied Mechanics, Vol. 16, No. 2, June, 
1949, pp. 195-202, illus., diagrs. 

An investigation of supersonic diffusers was conducted for 
conditions wherein a boundary layer was present at the diffuser 
entrance. The pressure rise obtained from a shock in a constant- 
area tube was measured and the measurements compared with 
values computed from a single one-dimensional analysis. For the 
range of Mach Numbers covered, 1.8 to 4.2, separation of the 
stream from the tube wall was always induced by the shock. 
The length of the separated region was from 8 to 12 tube diame- 
ters. The results of the tests on shocks in a constant-area tube 
were utilized in the design of several types of diffusers for which 
test data are reported at Mach Numbers ranging from 2 to 5. 
The most efficient diffuser tested consisted of a contraction to a 
minimum starting area followed by a constant-area tube approxi- 
mately 10 diameters long. The tube was in turn followed by a 
subsonic diffuser. Only diffusers of constant geometry were 
considered. 

Design and Calibration of a Total-Temperature Probe for Use 
at Supersonic Speeds. David L. Goldstein and Richard Sherrer. 
U.S., N.A.C.A., Technical Note No. 1885, May, 1949. 17 pp., 
illus., figs. 7 references. 

Tests of bare-wire thermocouples and small shielded probes 
together with results from other tests of both shielded and un- 


shielded total-temperature probes in subsonic airflows are applied 
to the design of a probe to be used in wind-tunnel calibrations. 
Tests of the probe show that the calibration factor required in the 
conversion of the measured temperature to the true total tempera- 
ture is 0.992 + 0.002 for Mach Numbers between 1.36 and 2.01. 
The calibration factor is insensitive to angles of inclination rela- 
tive to the air stream up to 3° for this range of Mach Numbers 
and is insensitive to inclinations up to 9° at a Mach Number 
of 1.50. 

Velocity Distributions on Arbitrary Airfoils in Closed Tunnels 
by Conformal Mapping. H.E. Moses. U.S., N.A.C.A., Tech- 
nical Note No. 1899, June, 1949. 45 pp., figs. 10 references. 

Conformal mapping methods are applied to the calculation of 
the effect of channel (two-dimensional tunnel) walls on the ideal 
flow past arbitrary airfoils situated anywhere within the channel. 
The walls of the channel need not be plane but may have any 
shape. The results are compared in specific cases with those ob- 
tained by two approximate methods; the first of whichis a 
first-order treatment using image vortices and doublets, and 
the second is a higher-order correction developed by Gold- 
stein. 

Oscillating Wing Measurements by the Interference Method 
with Reports on Additional Related Studies. Arnold Ritter. 
U.S., Air Force, Technical Report No. F-T R-1161- ND (GS- 
USAF Wright-Patterson Air Force Base No. 56) (ATI No. 
43945), February, 1949. 23 pp., illus., figs. 6 references. 


Supersonic Wind-Tunnel; New North American Aviation In- 
stallation Based on the German Kochel Design. O. W. Boden. 
Aircraft Production, Vol. 11, No. 127, May, 1949, pp. 145-148, 
figs. 

Westinghouse Drive Fitted in Packard Wind Tunnel. Plane 
Facts, Vol. 6, No. 5, April, 1949, pp. 17, 30, 31, illus. 

Supersonic Wind Tunnel. North American Aviation, Inc., 
Los Angeles, Press Release, March 7, 1949. 47 pp., illus., diagrs., 
figs. 

Patterned after the intermittent-flow German Kochel tunnel, 
the North American Supersonic Wind Tunnel consists of a dry 
air chamber of 22,500 cu. ft. capacity, a spherical 36,000 cu. ft. 
vacuum chamber, and a 16 in. square working section in a con- 
necting tunnel. Exposure of a vacuum of 0.06 in. Hq. within one 
second by a pneumatically activated guillotine gate valve pro- 
vides Mach Numbers of from 1.22 to 5 during average test runs 
which last 18 sec. The air supply is maintained at atmospheric 
pressure by a membrane that rises and falls as air is injected and 
withdrawn from the storage chamber. Force components on the 
model are measured by a sting balance system and read in terms 
of resistances that vary with the extension and compression of thin 
insulated wires cemented to strain-gage beam supports at points 
along the sting. 


National Meeting Schedule 


Thirteenth Wright Brothers Lecture—U.S. Chamber of Commerce Building Auditorium, 
Washington, D.C.—December 17 


| Eighteenth Annual Meeting—Hotel Astor, New York—January 23-26, 1950 


Members or organizations wishing to submit papers for presentation at National Meetings should 
send outlines or summaries to the Committee at least 3 months prior to the meeting. 


All papers submitted will be considered for publication in the Journal of the Aeronautical 
Sciences or the Aeronautical Engineering Review. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 
2 East 64th Street, New York 21, N.Y. 


| 
| 4 
| 
| 4 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


1 for the cabin 


SSAA 
x&ELx» 


One Janitrol heater serves new Douglas Super DC-3 


Three manual controls are the keys to comfort, reliability, and functional 
simplicity in the Janitrol-equipped aif conditioning system of the new 
Super DC-3. A modern heating system for a modernized version 

of a “tried and true” transport plane. 


One lever controls hot and cold air mixture for the cabin; one knob contti 
flight compartment warmth; second knob controls hot air for windshield de-icing. 
ie Warm air ducts running fore-and-aft along cabin walls give off radiant heat as well 
: as distribute warm air. Blower is provided for ground operation of heater. 


The new Janitrol-developed radiant tube-within-a-tube doubles heating capacity 
MIXED AIR in half the space, and low ventilating air pressure drop cuts ductwork sizes, 
pounds and inches all along the line . . . Call on the fund of experience 
y and information your Janitrol representative can provide—on military or 
commercial aircraft—early in the preliminary design stage. 
A letter or phone call will do it. 
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Airline Traffic Procedures 


By Gene Kropf. New York, Mc- 
Graw-Hill Book Company, Inc., 
1949. 406 pp., illus., $5.50. 


Mr. Kropf has pointed out in the 
preface of his book that Airline 
Traffic Procedures is intended to fill 
the need for a textbook in the air line 
traffic field. Although many tech- 
nical phases of air transportation, 
including maintenance, flight tech- 
niques, flight operations, and engi- 
neering, have been previously covered 
by other authors, Mr. Kropf’s book is 
probably the first to give extensive 
coverage to traffic and sales problems 
of the air lines. The book covers a 
wide range in the traffic field from 
presentation of procedures and speci- 
fic traffic policies, such as the chapters 
on “The Preparation and Filing of 
Tariffs’’ and ‘‘Requests and Release 
of Airline Space,’’ to such broad sub- 
jects as ‘Philosophies and Airline 
Procedures,”’ ‘‘Dealing with the Air- 
line Customer,’’ and ‘Airline Ad- 
vertising.’’ Inthe latter subjects, Mr. 
Kropf’s presentation appears at its 
best. Definite policies and procedures 
are, of course, necessary in a textbook 
of the type Mr. Kropf has prepared, 
but in his presentation of some of the 
broader policies he has served a good 
purpose in providing a good founda- 
tion upon which the student can 
build. 

There has been too little said of 
some of the fundamental sales and 
passenger service problems experi- 
enced by the air lines to the end that 
many air line students must spend a 
large amount of time in self-education 
in excess of what should be considered 
normal requirements. This because 
no one has previously gone to the 
trouble of providing the student with 
a sufficiently broad background of 
air line traffic and sales policies. Mr. 
Kropf goes far in correcting this 
situation. 

The book will be of interest to those 
looking for a measure of technical 
problems remaining to be solved. For 
example, a picture is shown present- 
ing the many items of mobile service 
equipment required for servicing an 
air transport plane. Eighteen items, 
including five powered units, are 
shown meeting an incoming DC-4 
transport. The potential for sim- 
plification of either or both aircraft or 
equipment insofar as service is con- 
cerned is of importance. Also the 
amount of space devoted in the book 


dealing with delayed, canceled and 
otherwise disappointed customers is, 
in many ways, indicative of the pres- 
ent technical shortcomings of air 
line aircraft, navigational equipment, 
and procedures. Many of the ex- 
pensive procedures of present-day 
air-line operation can be charged to 
the inability of the air line to know, 
with reasonable sureness, that all 
flights will operate regardless of 
weather or mechanical problems. Air- 
line Traffic Procedures performs a 
good service in pointing out the ex- 
pense to which air lines must now go 
because of inability to operate more 
fully on schedule. 

Detailed information is presented 
as to air-line codes used for inter- 
office messages and a brief review is 
given of statistics of some of the pres- 
ent-day and possible future air trans- 
port aircraft. A book such as Mr. 
Kropf’s in an industry such as its 
subject, requires revision and ex- 
pansion approximately every 2 or 3 
years. It is hoped Mr. Kropf will be 
able to maintain his book on a current 
status because the policies, as well as 
the procedures he details, are im- 
portant to the air-line student in 
understanding air-line traffic prob- 
lems. 

R. Drxon SPEAS 
Assistant to Vice-President— 
Engineering 
American Airlines System 


Helicopter Engineering 


By Raymond A. Young. New York, 
Ronald Press, 1949. 255 pp., 
figs., $10. 


It is evidence how far the helicopter 
has gone that a book on helicopter 
engineering should be needed, and 
Mr. Young’s book meets the need 
admirably. He writes for engineers, 
not theoretical aerodynamicists. 

The introductory Chapter 1 dis- 
cusses configurations, but departs 
from what has become conventional 


For information on 1.A.S. Li- 
brary Service Facilities, see 
page 45 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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in such discussion by presenting the 
principles of the control system and 
defining reference axes clearly. 

Chapter 2 is entitled ‘‘Develop- 
ment of the Theoretical Aspects of 
Rotor-Blade Theory.’’ The 10-page 
chapter is clear and accurate, but per- 
haps too brief. Even in a book on 
helicopter engineering, the theoret- 
ical bases merit extended treatment. 

Engineers and designers will be 
happy to have in one place the fine 
collection of equations and formulas 
of Chapter 3, ‘“‘Mechanics of the 
Rotor System.’’ It is intolerable to 
have to hunt flapping constants in 
Glauert or Wheatly. Here they are all 
nicely collected, and there is even a 
table for ‘Calculation of Angle of 
Attack of Blade Element.’’ The 
chapter will be useful, however, only 
to those already familiar with the 
subject. Lacking a discussion of 
theory and lacking derivations, the 
chapter will suit neither students nor 
teachers. But how pleasant to find 
the formula for the Coriolis Effect 
when one really wants it. In a way, 
Chapter 3 strikes the keynote of the 
book. The book does not seek to 
instruct or to delve profoundly into 
theory; it gives carefully summarized 
and predigested information for quick 
use. In this, the plan of the book is 
similar to that of Walter Diehl’s 
Engineering Aerodynamics, which has 
earned the gratitude of so many 
readers by its direct approach and 
‘“‘no nonsense’”’ attitude. 

Are you engaged in the preliminary 
design of a helicopter? Then you will 
find in Chapter 4, ‘‘Design Considera- 
tions,’’ a whole series of useful charts: 
Thrust Coefficient vs. Solidity Ratio; 
Thrust Coefficient vs. Inflow Ratio, 
etce., etc. Chapter 4 will be well 
thumbed! One is curious to know the 
origin of the curves comparing the 
Figure of Merit of the Coaxial Rotor 
with that of the Single Rotor. One 
would not accept this curve without 
further evidence. 


There is no nonsense either in the 
three chapters on Performance: Chap- 
ter 5, ‘‘General Performance Evalua- 
tion’; Chapter 6, ‘“‘Horizontal Flight 
Performance’; Chapter 7, ‘‘Vertical 
Flight Performance.’’ Mr. Young 
does not discuss the profound diffi- 
culties of the subject, but he has 
picked out from the best writings 
those simple formulas and methods 
that are credible and readily applied, 
and he does‘ give practical tabulations 
and suggestions for calculation. If 


> 

Y 

Cy 

= 


MR-40D2-SA 
SUB-ASSEMBLY 


Seven required 
per engine 


For BOEING 377 
BOEING B-50 
DOUGLAS C-124 
MARTIN P4M1 
MARTIN 
FAIRCHILD C119 
Every factor involved in efficient 
engine suspension is carefully 
studied in designing every Lord 
Dynafocal. The flexible center- 
of-gravity suspension gives max- 
imum engine vibration isolation 
and greater service life. Weight 
is saved through careful selec- 
tion of materials and skilful design. 
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|| Part II on 
j 


| formal vector analysis course. 


REVIE 


only one copy of Young happens to be 
available in the engineering office, 
this copy will pass from hand to hand 
and will have a way of disappearing 
frequently. 

A single Chapter 8 on ‘‘Jet Reaction 
Rotor Blades’’ is a short introduction | 
to this topic, but it does contain all | 
the essential formulas. 


Chapter 9, ‘General Theory of | 
Stability,’ is too sketchy. Perhaps | 
that could not be helped, but the 


| chapter has little value as it stands. 

The internal evidence of the book 
is that Mr. Young leans to structures 
|more than to aerodynamics. His 
“Structural Design Ap- 
plication and Theory” is more per- 
sonal than Part I on ‘‘Theory and 
Performance.” Chapter II on ‘*Rotor 
| Blade Stress Analysis’ presents a 
| well-knit and sound method that will | 
| save engineers many headaches. 

In Chapter 12, ‘‘Factors Affecting | 
Helicopter Design,”’ introduces briefly | 
but well such topics as Power Trans- | 
mission, Vibration, Stress Concen- 
| tration, etc. 
| Mr. Young has not written a book | 
|in the great classical tradition, nor a 
| book for students. He has probably 
done better for the needs of the day— 
he has given practicing engineers and 
designers a valuable accurate ref- 
erence book. Many men will thank | 
| him. 

The price of ten dollars looks high. | 
|Why shouldn’t publishers seek at 
least to cover the enormously in- 
creased costs of publishing; particu- 
larly in a specialized field where sales | 
by the thousands cannot be expected? | 


Dr. ALEXANDER KLEMIN | 
Consulting Engineer | 
Greenwich, Connecticut | 


Dynamic Principles of Mechanics | 


By David Rittenhouse Inglis. 
Philadelphia, Pa., The Blakiston 
Company, 1949. 174 pp., diagrs. 


This little book of 174 pages is a| 


timely and original addition to the | 
literature on mechanics and will be | 
| welcomed by students, designers, and | 
| bomtesierndt by the middle aged 
|mechanical engineer who may not| 
have had the good fortune of taking a| 
From 
the preface throughout the book, the 


i | reader is aware of vectorial operations 


and made to use vectors as part of his | 
analytical thinking. This reviewer | 
|agrees with Professor Inglis that too | 
|many classical texts on mechanics | 
emphasize statics, instead of con-| 
sidering statics a special case of 
dynamics. Thus the lack of feeling | 
for dynamics makes many mechanical 
engineers avoid problems dealing with | 
vibration, gyroscopics, fire control | 
computers, servomechanisms, etc., yet | 
| these devices are extremely interesting | 
}and no more difficult to handle than, | 

|for example, a redundant structure, 

| provided one has developed the foc. | 
| ulty of thinking vectorially in space. 

i When one finally realizes that not only 
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forces but moments, angular mo- 
menta, torque (but not mass) can be 
represented by a vector quantity, 
phenomena such as gyroscopic pre- 
cession or nutation can be explained, 
understood, and visualized in a very 
short time. 


Professor Inglis is a mature peda- 
gogue and the book has many ex- 
amples of aiding the reader in the 
appreciation of abstract concepts. 
For example, to train the student in 
space visualization of systems of co- 
ordinates, the author instructs one to 
look in a corner of a room where one 
sees all the time the three mutually 
perpendicular planes and the three 
coordinate axes, a very useful aid to 
space thinking. Here, perhaps, a few 
words about curvilinear coordinates 
could be mentioned so as to excite the 
possible latent curiosity for advanced 
mathematics, which many engineers 
do not know that they possess. 


Eight chapters cover the following 
topics: kinematics of a particle, which 
contains a complete and vivid review 
of vector analysis. In Chapter 2, 
dynamics of the particle are discussed 
and an introduction of vibration 
phenomena are given, followed next 
by coupled oscillators and normal co- 
ordinates. Inverse-square force and 
planetary motion is discussed in 
Chapter 4 with emphasis on the em- 
ployment of the energy method. 
Chapter 5 is devoted to a dynamic 
system of several particles, with com- 
ment on vibration of three particles. 
The most interesting is the sixth 
chapter, as statics is treated there as a 
special case of dynamics where the 
problems are set up dynamically and 
then velocities and accelerations are 
made to vanish. Chapter 7 proves 
that the knowledge of vector analysis 
promotes conciseness in expressing 
nature’s laws and simplifies to the 
utmost the mathematical notations. 
In this section, rotation of a rigid body 
is discussed, including an excellent 
analysis of the gyroscopic compass— 
all in 33 pages—one of the best ex- 
planations of gyroscopic phenomena 
this reviewer has seen in his long 
career as a gyroscopic instrument de- 
signer. This chapter also introduces 
the reader to the tensor notation, 
another mathematical shorthand ig- 
nored by the mechanical engineer, yet 
a basic tool used extensively by the 
electrical engineer. The last chap- 
ter—Chapter 8, discusses impact; 
reading it, one is sorry to part with the 
book. Through this work one finds 
many practical examples and prob- 
lems, most of them expressed in 
metric units, another departure from 
the orthodox, but a fine aid to logical 
thinking. 

The preface to the book expresses 
Professor Inglis’s appreciation to his 
colleague, Professor R. T. Cox, ‘‘for 
seeing in his (Inglis’s) mimeographed 
notes enough merit to warrant gener- 
ous attention to the preparation of a 
lithoprinted edition.”’ It is hoped that 
Professor Inglis has more mimeo- 
graphed notes on related topics. From 
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this sample of his writing, it is clear 
that readers will, and this reviewer 
already does, share whole-heartedly 
in Professor Cox’s opinion. In short, 
as the British would say: ‘‘Good 
Show.” 


Dr. STEPHEN J. ZAND 
Vice-President—Engineering 
Lord Manufacturing Company 
Erie, Pa. 


Scientific Information Conference 


The Royal Society Scientific In- 
formation Conference, 21 June- 
2 July, 1948. Report and Papers 
Submitted. London, The Royal 
Society; Washington, D.C. Office 
of Technical Services, 1948. 723 
pp., diagrs., tables, $6.00. 


The working conference on scien- 
tific information services developed 
from discussions at the Royal Society 
Empire Scientific Conference at Cam- 
bridge in 1946. The purpose of the 
conference was to formulate objec- 
tives, gather and organize facts, sug- 
gest appropriate measures for new 
action, and find remedies for existing 
failings. The conference was organ- 
ized into four principal sections, each of 
which had working parties to study 
specific problems. The reports of the 
working parties and of the plenary 
sessions and the recommendations of 
the conference take up the first 211 
pages of this volume. Over 500 pages 
are devoted to the appendixes, con- 
taining 67 papers on various aspects 
of the subject. The caliber of the 
delegations was such that this volume 
can be said to summarize the best 
British thought and practice in this 
complex field, and is a major con- 
tribution. It deals principally with 
published information, and there is a 
natural emphasis upon British prob- 
lems and solutions. However, the 
international character of the problem 
of published scientific information is 
sufficiently stressed. There is, of 
course, no discussion of national 
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problems of security classification and 
declassification, and information prob- 
lems of the collection and dissemina- 
tion of material fall into this category. 
An outline of the organization of the 
conference into working parties fol- 
lows: 


(1) Publication and Distribution of 


Papers Reporting Original 
Work. 
Format and_ reproduction 
problems. 
Questions of the length of 
papers. 


Subject grouping of periodi- 
cals and the possibility of 
new ones. 

Major problems of distribu- 
tion of scientific literature. 

Delay in publication and the 
availability of actually pub- 
lished material. 

(II) Abstracting Services. 

The place of abstracts in the 
varying kinds of scientific 
work. 

Present scope of abstracting 
services. 

Quality of abstracts. 

Services auxiliary to abstract- 
ing. 

Indexing of abstracts. 

Relationship between ab- 
stracts and reviews. 

(HII) Indexing and Other Library 
Services. 

Central problem: develop- 
ment of mass processing 
techniques for scientific lit- 
erature to facilitate ret- 
rospective searching. 

Classification. 

Methods of reproduction. 

Mechanical indexing. 

Training and employment in 
information work, 

‘Data tables and reference 

| works. 

Translations. 

(IV) Reviews, Annual Reports, etc. 


Maovrice H. SMITH 
Librarian, I.A.S. 


Book: Notes 


AERONAUTICS, GENERAL 


The Complete Book of Motor-Cars, Railways, 
Ships and Aeroplanes. London, W.C.2, Odhams 
Press Ltd., 1949. 384 pp., illus. 

The four parts of this book review the latest 
developments for power and speed in railway, 
motor vehicle, sea, and air transport. While the 
emphasis is upon British developments, American 
and European equipment is included, and the 
discussions include communications and safety 
equipment, as well as power plants and new de- 
signs. 


AIR TRANSPORTATION 


Public Finance of Air Transportation, A Study 
of Taxation and Public Expenditures in Relation 
to a Developing Industry. Richard W. Lind- 
holm. Columbus, Ohio, The Ohio State Uni- 
versity, College of Commerce and Administra- 
tion, Bureau of Business Research, 1948. 178 
pp., diagrs. $2.75. 


This study covers taxes on gasoline, property, 
corporate net income, capital stock and social 
security, and taxes in relation to the growth of the 
air transport industry. The financing of airports 
and airways, and the air-mail subsidy are also 
discussed. Statistical data are presented in 56 
tables and eleven charts. Recommendations are 
made, and a summary of findings reported upon 
business taxes in general, taxation of the air trans- 
port industry in general, specific taxes on the in- 
dustry, and air transport subsidies and taxes. 
Recommendations include decrease of the tax 
burden and increase of aids to new and developing 
industries, greater use of the property tax for local 
taxation, and the use of a uniform formula by the 
states for the allocation of domestic air-line tax 
bases. The aviation gasoline tax furnishes an 
accurate method for assessing domestic air lines 
for the use of airways, but should be a federal 
rather than a state tax. A bibliography of about 
40 titles is included, and the study is documented 
throughout by footnotes. The author is an 
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ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination +» No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover all 
@irlines in U.S. and 
American Flog lines 
world-wide — also 
girlines in Conoda, 
Mexico ond South 
America which meet 
safe operoting 
stendards. 


Backed by the 
Combined Assets of 


Aetno Casualty & Surety Co. 

American Surety Co. of N. 

Century Indemnity Compony 

Hartford Accident & Indem- 
nity Co. 

Morylond Casualty Co. 

Massachuselts Bonding & 
Insurance Co. 

New AmsterdomCasualty Co. 

Standard Accident Insurance 
Compony 

Trovelers Indemnity Co. 

United States Fidelity & 
Guaranty Co. 


WRITE OR PHONE ANY U $ GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 


INCORPORATED 
80 JOHN ST. NEW YORK 7,N. Y. 


ATLANTA 


CHICAGO 
LOS ANGELES 


Assistant Professor of Economics at the Ohio 
State University 

Analysis of Transatlantic Passenger Traffic 
Outbound from and Inbound to New York City, 
Via United States and Foreign Scheduled Air 
Carriers, 1948. Washington, U.S. Civil Aero- 
nautics Board, Analyses Division, 1949. 73 pp. 

Detailed data for 1948 are presented, as well as 
selected comparative data for 1947. U.S. car- 
riers operated 68.76 per cent of scheduled flights 
and transported 69.15 per cent of the passengers 
carried. Foreign carriers increased by 29 per cent 
the number of flights made and increased slightly 
the number of passengers carried. 

Domestic Sky-Coach Survey, April and May, 
1949. Washington, U.S. Civil Aeronautics 
Board, Analyses Division, 1949. 49 pp. 

Operating data are presented on the sky-coach 
flights of five scheduled air lines for April and 
May, 1949. Sky-coach revenue accounted during 
this period for the following percentages of total 
passenger revenue: Capital, 17.0; Continental, 
3.6; Mid-Continent, 2.8; Northwest, 15.0; 
and T.W.A., 2.8. The second part of the analysis 
deals with the results from 37,000 questionnaires 
answered by 7,000 sky-coach and 30,000 regular- 
flight passengers. 


AIRPORTS AND AIRWAYS 


The Civil Aviation Communications Handbook. 
2nd Ed. (Gt. Brit. Ministry of Civil Aviation. 
M.C.A.P.5). London, H.M. Stationery Office, 
1949. 286 pp. 7s. 6d 

The first part contains a glossary, general infor- 
mation on the organization of telecommunica- 
tions, and a summary of national and interna- 
tional regulations. The second part, on opera- 
tions, deals with radiotelegraphy, radiotelephony, 
teleprinter, and automatic telegraphy procedures 
for the guidance of the operator. 


ATOMIC ENERGY 


Constructive Uses of Atomic Energy, edited 
by S. C. Rothman. New York, Harper & Bros., 
1949. 258 pp., illus., diagrs. $3.00. 

Fourteen articles by authorities are brought 
together here on applications of atomic energy in 
current use or development in industrial power, 
process industries, metallurgy, aviation, ceramics, 
soil fertilizer research, biology, medicine, and 
pharmaceutical research. A chronology, a 
glossary, and a classified bibliography of 323 items 
are included in appendixes. The book is an ex- 
cellent introduction to the subject for the lay- 
man, 


AVIATION MEDICINE 


Temperature and Human Life. C. E. A. 
Winslow and L. P. Herrington. Princeton, N.J., 
Princeton University 1949. 272 pp., 
illus., diagrs. $3.50. 

The effects of heat and humidity upon human 
life are reviewed, beginning with three chapters on 
heat in the human body, heat losses, and adapta- 
tion of the body to varying thermal conditions. 
Later chapters deal with the thermal protective 
influence of clothing, the objectives and methods 
of air conditioning, and the influence of climate 
and season on health. Drs. Winslow and Her- 
rington are with the John B. Pierce Laboratory of 
Hygiene at New Haven, Connecticut, where much 
of the experimentation described took place. A 
bibliography of 151 titles is included. 


Press, 


EDUCATION & TRAINING 


A Professional Guide for Junior Engineers. 
William E. Wickenden. Edited and collated by 
G. Ross Henninger. New York, Engineer’s 
Council for Professional Development, 1949. 55 
pp. $1.00. 

The purpose of this booklet is to provide the 
young engineer with an introduction to the 
philosophy and engineering ethics of his chosen 
profession. The opening chapter discusses the 
engineer’s heritage and tradition and traces the 
beginnings of engineering societies. The engi- 
neer’s career is then taken up from all aspects— 
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TELEMETERING 
GYROS 


Giannini telemetering units include 
rate gyros calibrated for rotational 
measurements of 10° to 1000° per 
second, and position gyros with one 
or two axis electrical sensory elements. 
All gyros operate from 24 volts dc. 


Recently expanded manufacturing 
facilities afford firm delivery of 
1949 improved 
instrument and 
powerplant 
equipment. 


Aircraft 
Engineering 


FOUNDED 1929 


The Technical and Scientific 
Aeronautical Monthly 


Edited by 


Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 
50 cents post free 


Subscription: 
$6.50 per annum, post free 


BUNHILL 
PUBLICATIONS LIMITED 


12 Bloomsbury Square 
London : : W.C.1 England 
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engineering student and graduate, decisions of the 
graduate, what he can expect to find in beginning 
professional practice, legal registration, the nature 
of a profession and its relationships, and ends with 
Dr. Wickenden’s well-known essay on profes- 
sional conduct, The Second Mile. A reading list, 
an ethical code, and a self-appraisal question- 
naire are included. 

Opportunities in Aviation. Seth Babits. New 
York, Vocational Guidance Manuals, Inc., 1949. 
96 pp. $1.00. 

The greater part of this book is concerned with 
job descriptions and salaries in the air-line and 
manufacturing industries and in the U.S. Air 
Force, Coast Guard, Marine Corps, Navy, WACS 
and WAFS, Civil Aeronautics Administration, 
Weather Bureau, and other government agencies. 
Educational preparation, unions, sources for 
further information, and suggested procedures for 
the applicant are also discussed. 


ELECTRONICS 


TV Picture Projection and Enlargement. 
Allan Lytell. New York, John F. Rider Pub- 
lisher, Inc., 1949. 179 pp., illus., diagrs. $3.30. 

While this book is intended for the serviceman 
and student, it is written with principles in mind 
rather than maintenance details. The optical 
systems used in television receivers are discussed, 
with emphasis upon the projection types. The 
Schmidt projection system is described in de- 
tail, together with a number of commercial 
modifications of this system. Commercial models 
using refractive projection are also described. 
The author is an instructor at the Temple Uni- 
versity Technical Institute. 


ENGINEERING PRACTICES 


COMP UTORS & CALCULATORS 

Description of a Relay Calculator, by the Staff 
of the Computation Laboratory. (Harvard 
University Computation Laboratory. An- 
nals, Vol. XXIV.) Cambridge, Mass., Harvard 
University Press, 1949. 366 pp., illus., diagrs 
$8.00. 

Design of the large-scale digital computing 
machine described was begun for the Bureau of 
Ordnance of the Navy Department late in 1944, 
and the first operations of the machine were suc- 
cessfully completed in August, 1947. The 
calculator is tape-controlled and fully automatic. 
Its storage, computing, and control circuits use 
about 13,000 electromechanical relays. This 
volume describes its organization, basic circuits, 
registers, addition and multiplication units, se- 
quencing and control, elementary functions, 
interpolators, input and output devices, and 
operation. A list of codes, the method of round- 
off, and the auxiliary tape-punching equipment 
are described in appendixes. 


INFORMATION & RECORDS 


Subject Headings for Aeronautical Engineering 
Libraries, compiled by a committee of the Engi- 
neering-Aeronautics Section, Science-Technology 
Group, Special Libraries Association. New York, 
Special Libraries Association, 1949. 245 pp. 
$4.00. Photo-offset from typewritten copy. 

This is a practical list of subject headings for 
the alphabetical indexing of aeronautical engi- 
heering reports and articles. About 2,100 head- 
ings and 750 subheadings are included, and these 
are supplemented by more than 4,100 references 
to related headings and from unused to used 
headings. A list of all the subdivisions used 
(about 250) is included at the end. Organiza- 
tions whose libraries cooperated in the compila- 
tion of this list include the Air University, Beech 
Aircraft Corporation, Boeing Airplane Com- 
pany, Cornell Aeronautical Laboratory, Engi- 
neering Societies Library, Institute of the Aero- 
Nautical Sciences, Lockheed Aircraft Corpora- 
tion, Mead Corporation, Pasadena City College, 
United Aircraft Corporation, University of 
California, and U.S. Air Materiel Command. 
The list answers a need of long standing and 
would be worth more than the price asked for it to 
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anyone doing indexing in this field. As a list 
designed for constant use, and by its nature re- 
quiring frequent additions and notations, it is 
unfortunate that it was done on a small 6 X 9 in. 
page, reducing the size of the type, with meager 
margins and without interleaving. 


EQUIPMENT 
ELECTRICAL 


Electric Circuits and Machines. B. L. Robert- 
son and L. J. Black. New York, D. Van Nost- 
rand Co., Inc., 1949. 434 pp., diagrs. $5.00. 

This textbook is intended primarily for students 
of mechanical engineering- and for students of 
electrical engineering majoring in communica- 
tions or electronics. Basic concepts of electric 
circuits, machines, and electronics are handled 
from the point of view that a relatively small 
number of physical principles, or combinations of 
them, governs the solution of engineering prob- 
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lems. The authors’ aim is to use problems largely 
as the meeting ground of student and teacher on 
the principles discussed. Emphasis is placed on 
single-phase alternating circuit theory and on the 
physical principles underlying all machines. 
The various extensions of basic theory are in- 
cluded, but are not emphasized. The authors are 
Professors at the University of California. 

Fundamentals of Electricity. Wynne L. Mc- 
Dougal, Richard R. Ranson, and Carl H. Dunlap. 
Chicago, American Technical Society, 1948. 
417 pp., illus., diagrs. $3.00. 

Designed as a practical textbook using only 
simple arithmetical calculations, this book em- 
phasizes principles from the point of view of 
familiar applications. Problems and instances of 
application to industry also accompany each 
chapter. Wiring and motor diagrams and a 
dictionary of terms, including symbols, tables, 
and formulas, are included in appendixes. 


Compactness, 


America’s 


application. 


2. 34 years’ experience in motor engineering 
has taught us where and how much weight 
can be reduced without interfering with 
essential electrical characteristics. 

3. This experience frequently enables us to 
make product design suggestions which re- 
' duce product weight, provide compactness, . 
improve performance and lower cost. 


To obtain these, and other benefits of 
special application, be sure to consider 
the motor in the early “ners of product 


development. 


MOTORS 


Your new or redesigned product can be 
given these important advantages by 
using a Lamb Electric Motor because: 


1. Every motor is engineered for a particular 
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FLIGHT SAFETY AND RESCUE 


NFPA Handbook of Fire Protection. Robert 
S. Moulton, Editor. 10th Edition. Boston, 
Mass., National Fire Protection Association, 
1948. 1,544 pp., illus., diagrs. $9.50. 

This standard handbook was last revised in 
1941. The present edition is larger by 236 pages 
than the last and contains 73 chapters compiled 
with the assistance of over 100 specialists, pre- 
senting in convenient form the current practice in 
fire protection. Footnote references are included 
throughout, relating handbook material to the 
published standards of the Association and re- 
ferring to original papers. Related material 
within the handbook is referred to in the text as 
well as in the index. Air-borne aircraft fires, air- 
craft hangar fires, maintenance and storage fire 
hazards, and aircraft rescue and fire control are 
among the topics discussed. 


FUELS AND LUBRICANTS 


Symposium on Industrial Gear Lubricants. 
Philadelphia, American Society for Testing 
Materials, Technical Publication No. 88, 1949. 
19 pp., diagrs. $0.75. 

Contents: Heavy Duty Gear Oils, by E. M. 
Kipp, I. S. Kolarik, and C. A. Zeiler; Gear 
Lubricants Used in Steel Plants, by John F. 
Kelly; Gear Set Servicing by the Cathode Ray 
Oscilloscope, by A. R. Purdy and J. H. Goffe. 


INSTRUMENTS 
TEST & MEASURING 

Electric Resistance Strain Gauges. W. B. 
Dobie and Peter C. G. Isaac. London, The 
English Universities Press, Ltd., New York, The 
Macmillan Co., 1948. 114 pp., illus., diagrs. 
$3.50. 

The purpose of this book is to collect the scat- 
tered information on electric strain gages int» 
convenient form for engineers and research 
workers. Chapters are included on the history of 
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work on the strain sensitivity of wires, the charac- 
teristics of strain gages, and techniques of using 
them for the determination of static and dynamic 
strains. The fundamentals of complex stress, 
d.c. and ac. bridge circuits, and elementary 
electronics are also discussed, and the final two 
chapters deal with applications of strain gages 
and the brittle lacquer method of stress estima- 
tion. Bibliographies are given at the ends of 
chapters, and author and subject indexes are 
provided. 


LAWS AND REGULATIONS 


Civil Air Regulations and Reference Guide for 
A & E Mechanics. Los Angeles, Calif., Aero 
Publishers, Inc., 1949. 120 pp. $1.75. 

Parts of the Civil Air Regulations are presented 
pertaining to airworthiness, type and production, 
mechanics, and aircraft registration certificates; 
airplane, engine, propeller, and equipment air- 
worthiness; maintenance, repair and alteration, 
general operation rules, definitions, and recorda- 
tion of aircraft ownership. Recent amendments, 
a directory of C.A.A. general inspection district 
offices, inspection forms, and check questions are 
included 


MATERIALS 


American Society for Testing Materials, 
Proceedings. Vol. 48, 1948. Philadelphia, The 
Society, 1949. 1,354 pp. 

Partial contents: Isotopes and Their Applica- 
tion in the Field of Industrial Materials, by P. C. 
Aebersold: High-Temperature Properties of 
Rotor Disks for Gas Turbines as Affected by 
Variables in Processing, by H. C. Cross, Ward F. 
Simmons, J. W. Freeman, and E. E. Reynolds; 
Factors of Importance in the Atmospheric Cor- 
rosion Testing of Low-Alloy Steels, by H. R. 
Copson; Atmospheric Durability of Steel Con- 
taining Nickel and Copper, Additional Exposure 
Data, by N. B. Pilling and W. A. Wesley; Labor- 
atory Corrosion Tests of Iron and Steel Pipes, by 


following shadow 


The Kollsman Synchrote!l Transmitter is a “brain” 
which directs muscles into action for precise 
remote control as a function of altitude, air 
speed, Mach number, vertical speed, accelera- 
tion. Synchrotel has jewel bearings, no brushes, 
and a lightweight rotor permitting smooth, vel- 
vety action and i diate resp like a 
following shadow. Synchrotel may function as 
a control transformer, an inductive pick-off, re- 
solver or signal generator. Typical applications: 
automatic pilots, flight recorders, altitude con- 
trols for air traffic separation, bomb and gun 
sight computers, telemetering, etc. Write for 
additional data on this unique unit. Address: 
Kollsman Instrument Division, Square D Com- 
pany, 80-08 45th Avenue, Elmhurst, New York. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE [) COMPANY 


new your 
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George A. Ellinger, Sybil B. Marzolf and Leo J. 
Waldron; An Investigation of the Possibilities of 
Organic Coatings for the Prevention of Premature 
Corrosion-Fatigue Failures in Steel, by Robert 
C. McMaster; An Experimental Study of the 
Influence of Various Factors on the Mode of 
Fracture of Metals, by Paul G. Jones and W. J. 
Worley; Some Aspects of the Effect of Metal. 
lurgical Structure on Fatigue Strength and 
Notch-Sensitivity of Steel, by T. J. Dolan and 
C. S. Ven; Fatigue and Static Load Tests of an 
Austenitic Cast Iron at Elevated Temperatures, 
by W. Leighton Collins; Fatigue Properties of 
Some Coppers and Copper Alloys in Strip Form, 
by H. L. Burghoff and A. I. Blank; Tensile, 
Creep, and Fatigue Properties at Elevated Tem. 
peratures of Some Magnesium-Base Alloys, by 
John C. McDonald; Some Characteristics of 
Residual Stress Fields During Dynamic Stressing 
Above the Endurance Limit, by James B. Duke; 
An Hypothesis for the Determination of Accumu- 
lative Damage in Fatigue, by F. E. Richard, Jr., 
and N. M. Newmark; The Effect of Small Per- 
centages of Silver and Copper on the Creep 
Characteristics of Extruded Lead, by G. R, 
Gohn and W. C, Ellis; Influence of Small Per. 
centages of Silver on the Tensile Strength of Ex- 
truded Lead Sheathing, by Howard S. Phelps, 
Frank Kahn, and William P. Magee; Changes 
Found on Reciprocated Steel, Chromium Plate, 
and Cast Iron Sliding Surfaces, by J. N. Good and 
Douglas Godfrey; Sampling and Its Uncertain- 
ties, by S. S. Wilks; Variation in Materials, Test- 
ing, and Sample Sizes, by Leslie E. Simon; The 
Amount of Inspection as a Function of Control of 
Quality, by G. R. Gause; Testing Speed Limita- 
tions for Committee A-1 Specifications for Steel, 
by Lawford H. Fry; The Effect of Speed of 
Testing on Magnesium-Base Alloys, by A. A. 
Moore; Speed of Testing Wood; Factors in Its 
Control an | Its Effect on Strength, by L. J. 
Markwardt and J. A. Liska; Effect of Speed of 
Test upon Strength Properties of Plastics, by 
Albert G. H. Dietz, W. J. Gailus, and S. Yurenka; 
Methods and Equipment for Controlling Speed of 
Testing, by Lawrence K. Hyde; Summary of 
Proceedings of the Symposium on Functional 
Tests for Ball Bearing Greases (Special Technical 
Publication No. 84); and The Effect of Tempera- 
ture on the Creep of Two Laminated Plastics 
Interpreted by the Hyperbolic-Sine Law and 
Activation Energy Theory, by W. N. Findley, 
W. J. Worley, and C. N. Adams. 


MILITARY AVIATION 


Strategic Air Power; The Pattern of Dynamic 
Security. Stefan T. Possony. Washington, 
Infantry Journal Press, 1949. 313 pp. $5.00. 

This is a thorough examination of strategic ait 
power for maintaining peace, concluding that the 
most effective means for peace is an all-weather 
high-altitude fast United States Air Force, 
capable of operation both day and night, and 
technically superior to any other. This in no way 
affects the role of the naval and ground forces. 
The land-sea-air balance is axiomatic. But the 
role of naval forces may be intensified by the use 
of larger, faster ships, rocket armament, and 
above all, more and better ship-borne aircraft. 
The atomic bomb is seen as an extension of exist- 
ing weapons, rather than a revolutionary change, 
and it is evaluated realistically on this basis. The 
book is informed and carefully thought out. Its 
evaluations of experiences of World War II are 
indispensable to the discussion, and its emphasis 
upon the element of change in the art of warfare 
is one of its most realistic features. 


POWER PLANTS 


Elements of Diesel Engineering. Orville L. 
Adams. 2nd Edition. New York, Norman W. 
Henley Publishing Company, 1949. 367 pp. 
illus., diagrs. $5.00. 

This edition of a textbook first published in 
1936 has been almost entirely rearranged and re 
written and about 90 per cent of it is new material. 
The problems and answers at the ends of chapters 
have been revised. It is intended for use as @ 


spee 
upo! 
sing 
met 
of st 
tot 
for 

and 
ical 
ana 
Pro 
the 


80 
: textb 
‘and t 
; form 
Briti 
36 cl 
TI 
Prog 
men 
into 
vari: 
| 
| 
sha 
cha 
bas 
coe 
# up 
pre 
clu 
Th 
in) 
to 
thi 
ple 
B 
Li 
A 
i 
1 
it 
’ 
Me | 


and Leo J 
sibilities of 
Premature 
by Robert 
idy of the 
Mode of 
and W. J. 
of Metal. 
‘ngth and 
Dolan and 
Tests of an 
iperatures, 
pperties of 
trip Form, 
Tensile, 
ated Tem. 
Alloys, by 
eristics of 
c Stressing 
B. Duke; 
f Accumu- 
chard, Jr., 
Small Per- 
the Creep 
by G. R. 
Small Per. 
gth of Ex- 
S. Phelps, 
Changes 
ium Plate, 
. Good and 
Uncertain- 
rials, Test- 
mon; The 
Control of 
ed Limita- 
s for Steel, 
Speed of 
by A. A 
tors in Its 
by L. J. 
f Speed of 
lastics, by 
. Yurenka; 
ig Speed of 
mmary of 
Functional 
| Technical 
| Tempera- 
Plastics 
Law and 
|. Findley, 


f Dynamic 
‘ashington, 
$5.00. 
trategic air 
ig that the 
all-weather 
Lir Force, 
night, and 
; im mo way 
and forces. 

But the 
by the use 
ment, and 
ie aircraft. 
on of exist- 
ry change, 


basis. The 
t out. Its 
Var II are 
s emphasis 
of warfare 


Orville L. 
orman W. 
367 pp. 


iblished in 
red and re- 
w material. 
of chapters 
r use as @ 


textbook on stationary, automotive, locomotive, 
“and marine Diesel practice. 


PROPELLERS 


S.B.A.C. Standard Method of Propeller Per- 
formance Estimation. London, Society of 
British Aircraft Constructors, Ltd., 1949. 20 pp. 
36 charts. £ 2.0.0. 

The method described was developed by the 
Propeller Panel of S.B.A.C. to meet its require- 
ments, so far as was possible, for a method taking 
into account all changes of operating condition, 
variations in the main design parameters, effects 
of compressibility, root drag at high and low 
speeds, the influence of the nacelle and fuselage 
upon propeller efficiency, and applying to both 
single and counter-rotating propellers. The 
method is intended to deal with the determination 
of static thrust in a manner fundamentally similar 
to that for forward speed efficiency, is extensible 
for the calculation of blade angles both for static 
and forward speed conditions, and uses theoret- 
ical means fundamentally, supplemented by the 
analysis of as many wind-tunnel tests as possible. 
Propeller strip calculations are not replaced by 
the method, which provides in regard to size and 
shape of the blade for the calculation of blade 
characteristics at a single master station. The 
basic parameters of the method are the power 
coefficient and the advance ratio, based largely 
upon German work on induced efficiency and 
profile efficiency. Detailed descriptions are in- 
cluded of the curves used, and their derivation. 
The price of the publication includes a supplement 
in the course of preparation extending the method 
to N.A.C.A. Series 16 airfoils and to account for 
the fitting of de-icing equipment, and other sup- 
plements. A bibliography of 14 items is included. 


REFERENCE LITERATURE 


BIBLIOGRAPHIES 


The Business Aspects of Aviation. (Reference 
List No. 6.) Cambridge, Mass., Harvard Uni- 
versity, Graduate School of Business Administra- 
tion, Baker Library, June, 1949. 22 pp. 

About 100 books are listed, including some 
government publications with brief annotations 
on the business and financial aspects of the air- 
craft manufacturing and air transport industries. 
Airport planning and operation, and international 
problems are also included. 

Educators Guide to Free Films, compiled and 
edited by Mary Foley Horkheimer and John W. 
Diffor. 9th Edition. Randolph, Wis., Educators 
Progress Service, 1949. 355 pp. $5.00. 

This edition of this standard list contains 
1,748 titles, of which over 29 per cent are new, 
including 100 on aeronautics and such related 
subjects as meteorology, gyroscopes, transporta- 
tion, and aluminum. Altogether about 200 films 
listed are of specific aeronautical interest, and a 
number of those on- materials, electricity, and 
geography are of related interest. The volume is 
indexed by subjects, titles, and sources. 


HISTORY 


The Eagle in the Egg. Oliver La Farge. Bos- 
ton, Houghton, Mifflin Company, 1949. 320 pp. 
$3.50. 

During the war, Lieutenant Colonel La Farge 
was chief of the historical division of the Air 
Transport Command, and this volume is based 
upon the 50-volume official manuscript history of 
the Command. As a successful novelist and a 
trained anthropologist, the author brings a con- 
siderable writing skill to the task and a broad 
view, which is of great value in his discussions of 
jurisdictional problems, recreation and morale 
problems, and the relations between the armed 
forces. All of these subjects are illuminated, for 
example, by the story of the Colonel’s breakfast. 
Forewords are contributed by General H. H 
Arnold and Lt. General Harold L. George. 


YEARBOOKS 


Aircraft Annual, 1949, Including Specifications 
of the World’s Aircraft, edited by John W. R. 


BOOKS 


Taylor. London, Ian Allan, Ltd., 1949. 95 pp., 
illus. 7s.6d. 

Fifteen articles are contributed on various as- 
pects of aeronautics, including pieces by C. G. 
Gray and T. O. M. Sopwith on early aviation, and 
Sir Alan J. Cobham on refueling in flight. Other 
pieces include a review of world aviation, postage 
stamps, test flying, airplane spotting, safety, 
helicopters, and on the Boeing Stratocruiser, Pan 
American Airways, and the London Airport. 
Tables of specifications of commercial, personal 
and military aircraft, and helicopters, are in- 
cluded. 


SCIENCES, GENERAL 


MATHEMATICS 
Modern Algebra. B. L. van der Waerden. 
Volume I, Translated from the second revised 


German edition by Fred Blum. New York 
Frederick Ungar Publishing Company, 1949. 
264 pp. $5.50. 

Professor van der Waerden has made several 
changes in the second edition of his textbook on 
abstract algebra upon the occasion of this transla- 
tion, principally in the restoration of his method 
of the first edition of introducing polynomials 
independent of hypercomplex number systems, 
and a less condensed treatment of the valuations 
of algebraic number fields. The second edition 
was published in Berlin in 1937 and reissued in 
1945 by the present publisher. 

Mathematical Foundations of Statistical Me- 
chanics. A. I. Khinchin. Translated from the 
Russian by G. Gamow. New York, Dover Pub- 
lications, Inc., 1949. 179 pp. $2.95. 

The author’s purpose is to present the mathe- 
matical treatment of statistical mechanics on the 
basis of modern concepts of the theory of probabil 
ity and a maximum utilization of its analytic ap- 
paratus. The book is written for the mathema- 
tician, and is aimed to be a precise formulation of 
the mathematical problems involved. The 
rigorous justification of replacement of time- 
averages by space (phase)-averages and the 
creation of an analytic apparatus for the con 
struction of asymptotic formulas are the two 
fundamental groups of problems. Limit theorems 
of the theory of probability are applied for rigor- 
ous proofs of asymptotic formulas, without any 
special analytic apparatus. This is the first in- 
troduction to the subject written expressly for the 
mathematician. 

Extrapolation, Interpolation, and Smoothing 
of Stationary Time Series, with Engineering 
Applications. Norbert Wiener. New York, The 
Technology Press of the Massachusetts Institute 
of Technology and John Wiley & Sons, Inc., 1949. 
163 pp. $4.00. 

The author’s aim is to unite the statistician’s 
methods, involving the theory of probability and 
correlation, with the methods of the communica- 
tions and control engineer. The philosophy of 
this subject was discussed in the author's Cyber- 
netics (New York, 1949), and the present work 
deals with a phase of the theory pertaining to 
methods of designing communication systems. 
It was originally issued as a classified report to the 
National Defense Research Committee in 1942. 
Two appendixes are included, in which some of 
the ideas are presented in simpler mathematical 
form by Professor Norman Levinson. 

Elementary Mathematics from an Advanced 
Standpoint: Geometry. Felix Klein. Translated 
from the third German edition by E. R. Hedrick 
and C. A. Noble. New York, Dover Publica- 
tions, Inc., 1945. 214 pp.,diagrs. $2.95. 

This translation of the second volume of Pro- 
fessor Klein’s three-volume work was first pub- 
lished in 1939, and is reprinted here without 
change. The author’s purpose was to give a 
comprehensive view of the field of geometry, 
particularly for teachers and advanced students. 
The book is divided into three parts: The Simpl- 
est Geometric Manifolds; Geometric Transfor- 
mations; and Systematic Discussion of Geometry 
and Its Foundations. Footnote references are 
given throughout, and author and subject indexes 
are included. 
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Advanced Calculus for Engineers and Physi- 
cists. Wilfred Kaplan. Ann Arbor, Mich., The 
Edwards Letter Shop, 1949. 265 pp. 


Analytic geometry and calculus are reviewed in 
the opening chapter, followed by discussions of 
vector algebra, differential calculus of functions of 
several variables, and vector differential calculus. 
The integral calculus of functions of several 
variables, and the two- and three-dimensional 
theory of vector integral calculus are next taken 
up. The final two chapters deal in some detail 
with infinite series and ordinary differential equa- 
tions. Problems and answers are included 
with each chapter. The author is an Assistant 
Professor of Mathematics at the University of 
Michigan. 

Calculating Instruments and Machines. Doug- 
las R. Hartree. Urbana, Ill., The University of 
Illinois Press, 1949. 138 pp., illus., diagrs. $4.50. 

This volume contains a series of lectures given 
by the author in 1948 at the University of Illinois, 
intended as a general introduction for those with 
no specialized knowledge of the subject. Mathe- 
matical instruments and calculating machines are 
treated almost entirely separately and desk 
machines and standard punched-card equipment 
are omitted. The first three chapters deal with 
the differential analyzer and its use, and the final 
five chapters are concerned with digital machines. 
While the field is siitveyed generally, there is some 
emphasis upon the Harvard Mark I Calculator, 
the first practical realization of a calculating 
machine, and the Eniac, developed at the Uni- 
versity of Pennsylvania and now at Aberdeen 
Proving Ground, the first electronic calculating 
machine. The book is intended primarily for the 
user of the equipment rather than the designer. A 
bibliography of 122 items is included. The author 
is the Plummer Professor of Mathematical 
Physics at the University of Cambridge. 

Table of Sines and Cosines to Fifteen Decimal 
Places at Hundredths of a Degree. U.S., Na- 
tional Bureau of Standards, Applied Mathematics 
Series, No. 5. Washington, U.S. Govt. Printing 
Office, 1949. 93 pp. $0.40. 

This table was prepared to fill the need in ap- 
plied mathematics for a revision of the tables 
published by H. Briggs and H. Gellibrand in 
their Trigonometria Britannica, Goudae, 1633. 


STRUCTURES 


Strength of Materials. Charles O. Harris. 
Chicago, American Technical Society, 1949. 212 
pp., illus.,diagrs. $4.90. 

The author’s aim is to present a simplified prac- 
tical exposition for engineering students and for 
those in industry who wish to study the subject. 
The first two chapters deal with such fundamental 
topics as force, moment of a force, and equilib- 
rium, followed by chapters on simple stress and 
strain, centroid of an area, and moment of inertia 
of anarea. A detailed chapter on riveted, bolted, 
and especially welded joints is followed by chap- 
ters on stresses in beams, combined stresses, 
shafts in torsion, compression members, and re- 
peated stresses. The purpose of each chapter is 
explained at its beginning, and each chapter is 
summarized at the end. Review questions ard 
problems accompany each chapter, and answers 
are given at the end of the book. The author 
is a Professor of Engineering Mechanics at 
Notre Dame University. 


Strength of Metal Aircraft Elements, issued by 
the Sub-committee on Air Force-Navy-Civil Air- 
craft Design Criteria of the Munitions Board Air- 
craft Committee. (ANC-5a). Revised edition. 
Washington, U.S. Govt. Printing Office, May, 
1949. 109 pp., diagrs. $1.25. 

With a few exceptions, which are specified in the 
text, the material in this book is acceptable to 
both the Air Force, Bureau of Aeronautics of the 
Navy, and the Civil Aeronautics Administration. 
It is intended to consolidate information on the 
calculation of allowable stresses or minimum 
strength of typical structures of steel, aluminum 
alloys, and magnesium alloys. A bibliography of 
52 titles is included. 
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(Continued from page 15) 


Members Elected 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the REvIEW. 


Elected to Associate Fellow Grade 


Borger, John G., B.S. in Ae.E., Chief 
Project Engineer, Pan American Airways 
System. 

Grahn, C. Leslie, S.M. (Aero.), Super- 
visor of Aircraft Section, Naval Air Ma- 
terial Center (Philadelphia). 


Transferred to Associate Fellow Grade 


Devlin, Leo J., M.E. (Aero.), Chief De- 
signer & Asst. Chief Engineer, Douglas 
Aircraft Co., Inc. (El Segundo). 


Elected to MEMBER Grade 


Allen, Ralph W., B.S., Research Engi- 
neer, North American Aviation, Inc. 

Anisman, George Frederick, B.S. in 
M.E., Aerodynamics Engineer, Hughes 
Aircraft Co. 

Barber, George C., B.S. in M.E., Power 
Plant Engineer, Douglas Aircraft Co., Inc. 

Bigelow, Kenneth J., Mgr., Dayton 
Office, Solar Aircraft Co. 

Bullock, Robert O., B.S. in E.E., Chief, 
Applied Compressor & Turbine Research 
Branch, Lewis Flight Propulsion Lab., 
N.A.C.A. 

Coplen, Herman L., Jr., B.S.M.E., Chief 
Test Engineer, Rocket Physics Dept., Re- 
search Div., Aerojet Engineering Corp. 

Dunsworth, Lorne C., M.S. in Aero., 
Aerodynamicist, Douglas Aircraft Co., 
Inc. (El Segundo). 

Gillespie, Warren, Jr., S.M. in Ae.E., 
Aero. Research Scientist P-3, N.A.C.A., 
Langley Air Force Base. 

Hirsch, Joseph, M.E., Head, Accelera- 
tion Test Branch, Launching Lab., Naval 
Air Missile Test Center (Pt. Mugu). 

Hongskul, Mahidol, B. of Engineering, 
Col., Staff, Directorate of Air Engineer- 
ing, Royal Siamese Air Force. 

Kumm, Emerson L., B.S., Research En- 
gineer ““A,”’ North American Aviation, 
Inc. 

Mayhugh, Benjamin F., B. of Ae.E., En- 
gineering Service Representative, Dept. of 
Commerce, C.A.A. (Los Angeles). 

McKinney, John William, Aircraft En- 
gine Instructor, Lewis College of Science 
& Technology. 

Petronio, George. 

Polk, Albert S., Jr., B.S. in C.E., Sr. 
Layout Designer, The Glenn L. Martin 
Co. 

Roberts, Denis M., B.Sc., Asst. Chief 
Designer & Project Engineer, Skyways, 
Ltd. (England). 

Simon, Donald C., B.S., Hydraulics En- 
gineer, Cessna Aircraft Co. 


Stedman, F. H., B.S., Technical Repre- 
sentative, Aviation Marketing Dept., 
Esso Standard Oil Co. 

Stoddard, Laurence G., Ph.D. in Astro- 
nomy, Aerodynamics Engineer, Lockheed 
Aircraft Corp. 

Studer, H. L., Dr. of Tech. Sc., Chief 
Engineer, Flug & Fahrzeugwerke Altenr- 
hein (Switzerland). 

Weller, Royal, Ph.D., Chief Scientist, 
Naval Air Missile Test Center, (Pt. 
Mugu). 

Whitcomb, Richard T., B.S. (Aero.), 
Aero. Research Scientist, N.A.C.A., Lang- 
ley Air Force Base. 


Transferred to MEMBER Grade 


Braus, Robert Edward, Preliminary De- 
sign Engineer, Fairchild Aircraft Div., 
Fairchild Engine & Airplane Corp. 

Eales, Edward Prescott, M.S. in Engi- 
neering, Stress Analyst ‘‘A,’’ Northrop 
Aircraft, Inc. 

Gean, James Arthur, M.S. in Ae.E. 
Chief Analytical Engineer, Parsons Corp. 

Havard, Emlyn George, Dipl. in Aero., 
Section Leader, In Charge of Performance 
Office, Rolls-Royce, Ltd. (Hucknall Aero- 
drome). 

Heppe, Ralph Richard, A.E., Aerody- 
namics Engineer, Lockheed Aircraft Corp. 

Murrow, Richard B., M.S., 
Specialist, The RAND Corp. 


Elected to Associate Member Grade 
Britton, Samuel L., Jr., Editor—Tech- 
nical Publications, Bell Aircraft Corp. 
Burgess, Samuel Leo, Jr. 
Guha, Dinabandhu. 


Design 


Elected to Technical Member Grade 


Fromme, William M., B.E. in M.E. 
(Aero.), Jr. Engineer, Aerodynamics, The 
RAND Corp. 

Harley, Robert S., Stress Analyst, 
Piasecki Helicopter Corp. 

Reategui, Gonzalo A., B.S. in M.E. 
(Aero.), 2nd Lt.—Engineer, Ministerio de 
Aeronautica (Peru). 

Smithson, John A., Special Design Engi- 
neer, Preliminary Design Group, Lockheed 
Aircraft Corp. 

Wynn, Barbara Ruth, BS, 
Analyst, Northrop Aircraft, Inc. 


Stress 


Transferred to 


Technical Member Grade 


Amelang, Wayne L., Lab. Mechanic, 
Consolidated Vultee Aircraft Corp. (Ft. 
Worth). 


Arthur, H. Neil, B. of Ae.E. 


Ascani, Leonard, Jr., B.S., Draftsman 
“B,” North American Aviation, Inc. 


Bacon, John W., Jr., A.E., Preliminary 
Design section (Aerophysics), North 
American Aviation, Inc. 

Baird, Richard B., B.S. in Ae.E., Aero. 
Research, Development & Design Engi- 
neer, U.S.A.F., Wright-Patterson Air 
Force Base. 

Boose, Raymond F., B.S. in Ae.E., Tool- 
ing Layout Draftsman, Boeing Airplane 
Co. (Wichita). 

Brown, Gerson, B. of Ae.E., Engineer, 
Colonial Airlines, Inc. 

Brown, Ralph T., B.S. in Ae.E., Jr. En- 
gineer, Boeing Airplane Co. (Seattle). 

Bunch, John L., Jr., B.S., Engineering 
Draftsman, Consolidated Vultee Aircraft 
Corp. 

Cade, Dale H., B.S.E. (Aero.), B.S.E. 
(Math.), Mathematician Stress 
Section, Engineering Dept., North Ameri- 
can Aviation, Inc. 

Cahen, George L., B.S.Ae.E., Aero. En- 
gineer, N.A.C.A., Langley Air Force Base. 

Campbell, Mason H., B.S.Ae.E., Gradu- 
ate Student, Massachusetts Institute of 
Technology. 


Cassada, Ralph K., B.S. 


Chestnut, Lugene J., B.S. in Admin. 
Engrg., Aero. Engineer, Flight Test Div., 
Research Section, Wright-Patterson Air 
Force Base. 


Christian, Lawrence N., B.S., Student, 
Case Institute of Technology. 

Ciccarello, James L., B.Ae.E., Research 
& Development Engineer, Goodyear Air- 
craft Corp. 

Clancy, Albert H., Jr., A.E., Lt. Comdr., 
U.S.N.; Head, Experimental Engines 
Section, Bureau of Aeronautics, Navy 
Dept. 

Clark, Otha J., Jr., Engineering Ast., 
Grand Central Airport Co. (Glendale). 

Clifford, Chester S., B. of Ae.E., Jr. Test 
Engineer, NEPA Div., Fairchild Engine & 
Airplane Corp. 

Cohen, Abraham. 


Corcoran, Leo John, Template Maker 
Northrop Aircraft, Inc. 

Culbertson, Philip E., M.S. in Ae.E., Re- 
search Assoc., Engineering Research In- 
stitute, University of Michigan. 

Curtis, Frederick A., Jr., M.S. in Aero., 
Aerodynamicst “‘B,’”’ Wind Tunnel Section, 
Stability & Controls Group, Consolidated 
Vultee Aircraft Corp. (Ft. Worth). 

Darling, Ralph E., M.S. in Ae.E., Aero- 
dynamicist ‘‘B,’’ Consolidated Vultee Air- 
craft Corp. (Ft. Worth). 

Deans, Robert L., Aerodynamics Engi- 
neer, Canadair, Ltd. 

Demas, Louis, B.S.Ae.E. 

DeMent, William H., B.S. in A.E., Aero. 
Research, Development & Design Engi- 
neer, U.S.A.F., Wright-Patterson Air 
Force Base. 

Dennis, David H., M.S. (Aero.) Aero. 
Research Scientist, Ames Aero. Lab., 
N.A.C.A. 
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The newest member of the Lockheed Constellation family is the Union of 
South Africa. This government recently purchased a fleet of these 320-mile- 
an-hour transports for the South African Airways. Now, four Members of the 
great Commonwealth of Nations fly the majestic Constellation. 
Australia is represented by Qantas Empire Airways, India by Air India 
International and the United Kingdom by the British Overseas Airways Corp., 
all flying the Constellation. Eight other major world airlines also fly, 
and many have reordered, this famous tried and proven 
airliner, still the world’s most reordered four-engined transport. 
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Eggleston, John M., B.S., Aero. Engi- 
neer P-1, Flight Test Unit, N.A.C.A. 
(Muroc). 

Emming, Lawrence J., B.S. in Ae.E., Ist 
Lt., U.S.A.F. 

Evans, C. J., B.A.Sc., Aero. Engineering 
Officer, Royal Canadian Air Force. 

Fink, Daniel Julien, S.B. & S.M. in 
Ae.E., Dynamics Engineer (Analysis), Bell 
Aircraft Corp. 

Fisher, Leland R., B.S. 


Garber, T. B., S.B., Staff Engineer, 
Aerodynamics Research, Massachusetts 
Institute of Technology. 

Geiger, Richard E., B.Ae.E., Test En- 
gineer, General Electric Co. 

Gompf, George E., A.E., Jr. Engineer, 
The RAND Corp. 

Goslee, John W., B.S. 

Gosselin, Norman R., Layout & Design 
Engineer, Checker Mfg. Co. 

Harer, Richard J., M.S. in Aero., Ist Lt., 
U.S.A.F.; Pilot & Aero. Engineer, Wright- 
Patterson Air Force Base. 

Heaton, Thomas R., B.S.Ae.E., Gradu- 
ate Student & Part-time Asst. Instructor 
in Aircraft Engines, Purdue University. 

Hilditch, W. K., B.S., Test Engineer, 
A. V. Roe Canada, Ltd. 

Hoexter, Rolf, B.S. in Ae.E. 

Holcomb, John K., A.E., Lt., U.S.N.; 
Reaction Engine Branch Officer, Power- 
plant Div., O. & R. Dept., Naval Air 
Station (Alameda). 

Hughes, Herschel D., B.S. Capt., 
U.S.A.F.; Pilot & Project Officer, Air 
Materiel Command, Wright-Patterson Air 
Force Base. 

Huss, Carl Richard, B.S.Ae.E., Aero. 
Engineer P-1, N.A.C.A., Langley Air 
Force Base. 

Iglesias, Victor D., B.S. in Ae.E., Power 
Plant Test Engineer, North American 
Aviation, Inc. 

Ironmonger, John G., B.S. in Ae.E., 2nd 
Lt., Student Pilot, U.S.A.F., Randolph Air 
Force Base (Texas). 

Jackson, Richard E., B. of M.E. 

Jones, Jim J., B.S.Ae.E., Aero. Engineer 
P-1, N.A.C.A., Langley Air Force Base. 

Kakudo, Mac M., Engineering Drafts- 
man, Douglas Aircraft Co., Inc. (Santa 
Monica). 

Katz, Rosella, B.S. in Ae.E., Aero. De- 
sign, Development & Research Engineer 
U.S.A.F., Wright-Patterson Air Force 
Base. 

Kazan, Elliot C., B.Ae.E. 

Kotlarchyk, Nathan, B. of Ae.E., 
Graduate Student, New York University. 

Kurzawa, Walter J., B.S.E. (Aero.), 
Structures Engineer, Bell Aircraft Corp. 

Lang, Norman F., B.S., Jr. Engineer, 
Rocket Dept., Curtiss-Wright Corp. 

Langohr, Bill E., B.S. in Ae.E., Appren- 
tice Engineer, Chance Vought Aircraft 
Div., United Aircraft Corp. 

Larzabal, Joaquin, B.S. in Ae.E., Ad- 
viser, Aero Productos Argentinos (Buenos 
Aires). 

Lyster, Henry N. C., B.S., Jr. Research 
Officer, Flight Research Section, National 

Research Council (Arnprior). 
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Masterson, Robert B., Jr., B.S., De- 
sign Engineer, Aerojet Engineering Corp. 

Mathur, Prem N., M.S., Graduate 
Student, University of Illinois. 

McCarthy, Daniel W., B.S.Ae.E., Drafts- 
man ‘‘A,”’ Douglas Aircraft Co., Inc. (El 
Segundo). 

Meier, George H. 

Miller, Fred W., B.S. in Ae.E., Lt. Col., 
U.S.A.F.; Sr. Pilot in Command of 353rd 
Bomb. Sq., Smoky Hill Air Force Base 
(Kansas). 

Miller, Harold M., Maj., U.S.A.F.; 
Station—Air Materiel Command, Wright- 
Patterson Air Force Base. 

Molzan, Albert R., Draftsman ‘‘B,” 
Lockheed Aircraft Corp. 

Moore, John K., B.S. in Ae.E., Aerody- 
namicist, McDonnell Aircraft Corp. 

Neyhart, Charles A., B.S., Research 
Asst., Dept. of Engineering Mechanics, The 
Pennsylvania State College. 

Perry, Charles A., B. of Ae.E., Engineer- 
ing Draftsman ‘‘A,’’ Douglas Aircraft Co., 
Inc. (El Segundo). 

Peterson, David W., B.S.E. (Aero.), Sr. 
Detailer, McDonnell Aircraft Corp. 

Peterson, Norman C., Ph.D. (Aero.), 
Physical Scientist, Aerodynamics, The 
RAND Corp. 

Powell, Billy B., B.S.Ae.E. 

Rieger, George F., B.Ae.E., N.A.C.A., 
Langley Air Force Base. 

Robinson, John O., M.S. in Ae.E., Lt.— 
Naval Aviator; Project Officer & Engineer, 
Naval Air Missile Test Center (Pt. Mugu). 

Rogoff, Robert E., Lab. Technician, 
AiResearch Mfg. Co. 

Row, Perry V., B.S.Ae.E., Tooling Mas- 
ter Layout Draftsman, Boeing Airplane 
Co. (Wichita). 

Sackett, Charles R., M.S., Stress 
Analyst ‘‘B,’’ Douglas Aircraft Co., Inc. 
(Santa Monica). 

Schaefer, Robert H., B. of Ae.E., Test 
Engineer, General Electric Co. 

Scheller, Robert W., B. of Ae.E., De- 
velopment Engineer, Installation Engi- 
neering Section, Allison Div., General 
Motors Corp. 

Schultz, Lloyd E., B.S.Ae.E., Stress 
Analyst, McDonnell Aircraft Corp. 

Stoner, Lyle W., Capt., US.A-F., 
Wright-Patterson Air Force Base. 

Suttkus, Hazen O., B.S., Engineer, 
Hydraulics & Landing Gear Group, 
Douglas Aircraft Co., Inc. (Santa Monica). 

Taylor, Ross B., B.A.Sc., Design & De- 
velopment Engineer, A. V. Roe Canada, 
Ltd. 

Taylor, Samuel G., Jr., Ist Lt.—Pilot. 
U.S.A.F. 

Teig, Vernon E., A.E., Asst. Bureau of 
Aeronautics Representative, U.S.N. 

Thomson, Robert J., B.A.Sc., Jr. Engi- 
neer, Aerodynamics Div., A. V. Roe 
Canada, Ltd. 

Todd, Miles Johnston, A.E., Structures 
Test Engineer, Chance Vought Aircraft 
Div., United Aircraft Corp. 

Trimpi, Robert L., Engineer, N.A.C.A., 
Langley Air Force Base. 


(Continued on page 89) 
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AVOID VERBAL ORDERS 


TO: Advertising Dept. 


The attached scratchboard 
drawing is good -- but you 
Still don't show the detail 


and precision that we build 


into these gears. 


INDIANA GEAR WORKS 
INDIANAPOLIS 


7, INDIANA 


There’s a True Thrift Lesson in — 


Office Manager: Guess I’ve thrown away 
a canceled check | need badly to prove 
payment of a billl 

Draftsman: We have similar trouble. In- 
stead of using permanent Arkwright 
Tracing Cloth for every drawing, we 
use temporary tracing paper. Then — 
when we happen to need it again, it 
has been discarded or has become 
brittle, opaque and useless in the file! 


If a drawing is worth keeping — it is worth making 
on dependable Arkwright Tracing Cloth. The trifling 
extra cost insures years of permanence — no chance of 
becoming dogeared and torn by use nor opaque and 
illegible by age, as perishable tracing paper ‘is apt to 
do. Arkwright is woven, bonded and processed for 
enduring transparency. It is real economy — good 
business — to use Arkwright, always! 


Send for generous working samples of Arkwright and 
judge its superiority over any substitute. Arkwright 
is sold by leading drawing material dealers every- 
where. Arkwright Finishing Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
1. Erasures re-ink without feathering. 
2. Prints are always sharp and clean. 
3. Tracings never discolor or go brittle. 
4. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 


6. Mechanical processing creates permanent 
transparency. 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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ARS 


This section is for the use of individual members of the Institute seeking new connections and organizations offering 
employment to aeronautical specialists, Any member or organization may have requirements listed without charge 


WANTED 


Engineers—The following vacancies exist at the 
recently established Naval Aeronautical Rocket 
Laboratory: Aeronautical Engineers—P-1 
through P-6, 2,974.80 through $7,432.20. 
Electronics Engineers—P-2 through P-4, $3,727.- 
20 through $5,232. Chemists—P-3 through P-5, 
$4,479.60 through $6,235.20. Chemical Engi- 
neers—P-3, $4,479.60. Physicist—P-4, $5,232. 
Assignments include testing, evaluation, research, 
and development of liquid-propellant rocket en- 
gines. Applicants must have experience and/or 
training in the construction, operation, and per- 
formance of rocket engines. Both staff and proj- 
ect engineer positions are open. Address replies, 
enclosing completed copy of Civil Service Applica- 
tion Form 57 (obtainable at your Local Post 
Office), to Donald K. Holster, Personnel Officer, 
U.S. Naval Aeronautical Rocket Laboratory, Lake 
Denmark, Dover, N. J. 

College Instructor—Aeronautical Design Engi- 
neer wanted to teach College undergraduate 
courses in aircraft drafting and design and allied 
courses. Several years of industrial experience re- 
quired. Advanced degrees not necessary. Salary 
and rank dependent upon qualifications. Address: 
Aeronautical Department Head, California State 
Polytechnic College, San Luis Obispo, Calif. 

37. Development Engineer—To make studies 
of highly technical products and manufacturing 
operations on a consulting basis. Excellent op- 
portunities for capable engineer experienced in de- 
sign and development of precision metal equip- 
ment. Should possess M.E.—Aero. or Physics 
degree; graduate work preferred. Require 3 to 5 
years’ industrial experience and a sound knowl- 
edge of production and administrative problems. 

30. Aircraft Division Manager—To take 
charge of Engineering and Sales with a manufac- 
turer of aviation equipment. Must be thoroughly 
experienced in design and performance of military 
aircraft and must have wide knowledge of the air- 
craft industry, as well as the armed forces. Only 
men with a proved record in the design and 
marketing of aircraft equipment will be con- 
sidered. 


29. Flight Test Instrumentation Engineer—To 
prepare instrumentation programs, guide procure- 
ment, design special equipment, supervise installa- 
tion and maintenance of testing equipment of ex- 
perimental aircraft. Broad experience including 
mechanical, electric, electronic, and photographic 
data recording desired. Inquiry should include 
education and experience summary. Location— 
Southern California. 


28. Flight Test Engineer—To prepare general 
testing programs, detailed test outlines, and 
summary reports and to coordinate all aspects of 
flight-test programs on experimental aircraft. 
Will fly as observer during engineering testing. 
Experience with both Air Force and C.A.A, testing 
desirable. Inquiry should include education and 
experience summary. Location—Southern Cali- 
fornia 

23. Sales Engineer—Age 30-40. Aeronauti- 
cal Engineering Degree. At least 5 years’ 
sales experience on aeronautical instruments and 
familiar with thermocouples, electrical bridges, 
temperature sensing bulbs and indicators, fire 
detectors, relays, aircraft power supply, Ohm's 
law, and direct current. Neat appearance and 
Progressive. Salary $5,000 to $6,000. Submit 
résumé for consideration. 


by writing to the Secretary of the Institute 


20. Project Engineer—A well-paid permanent 
job with an excellent future in a growing com- 
pany. Challenging, varied, and interesting work. 
Freedom to demonstrate skill, initiative, imagina- 
tion. Congenial working conditions in a medium- 
sized organization. Located 200 miles from New 
York City, offering good living conditions and ex- 
cellent recreational facilities. Qualifications: 
Thorough experience and proved ability to super- 
vise design and development of complex electronic 
and electromechanical devices. Complete tech- 
nical competence in fields of servos, analogue 
computers, instrumentation, small mechanism de- 
sign, ete. Flight training, other aviation back- 
ground, or a basic knowledge of principles of 
flight. Electrical engineering (electronics) educa- 
tion—advanced degree preferred. Ability to 
supervise and work with others. Minimum of 5 
years’ experience in responsible design and de- 
velopment jobs. Speed, imagination, initiative, 
and sufficient drive to get a job done within strict 
time limitations. Ability to inspire others to 
produce design and develop work within rigid 
schedules. Engineers who possess the qualifica- 
tions we need are invited to submit complete 
résumés of training, past experience, salaries 
earned, and salary expected. 


AVAILABLE 


56. Aeronautical Engineer—Design, Stress, 
or Research.—Doctor’s Degree. Ten years’ in- 
dustrial experience in responsible design and re- 
search capacity. Presently head of aeronautical 
option with eastern college. Would consider with 
interest an outside position for a design, research, 
and/or development assignment in structures or 
general air-frame design field. Could dedicate up 
to 200 engineering man-hours per week by utiliz- 
ing other faculty members with equivalent in- 
dustrial experience. 

55. Associate Professor—Aeronautical or Me- 
chanical Department. Doctor’s Degree. Ten 
years’ industrial experience in supervisory design 
capacity. Teaching experience in stress analysis, 
aircraft structures, theory of machines, thermody- 
namics, fluid mechanics, etc. Wants similar 
position with university in New York Metropoli- 
tan AreaorVicinity. 

54. Industrial Engineer—Experienced in cost 
reduction, time study, methods, production con- 
trol, plant layout, and related work. Background 
includes 3 years’ aircraft manufacturing experi- 
ence. B.S., M.S. 

53. Aeronautical Engineer—M.S. in Aero- 
nautical Engineering obtained under scholarship 
at New York University. One year’s experience as 
vibration analyst for major helicopter company. 
Additional experience in wind tunnel, aircraft de- 
sign, and Air Force. Holds private pilot’s license; 
single; 25 years of age and free totravel. Desires 
position in sales or service engineering with heli- 
copter company or company allied to aircraft. 

52. Air Transportation—Purdue University 
Graduate, June, 1949. B.S. degree in Air Trans- 
portation. Desires position in aviation sales, 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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service, management, or maintenance. 
Will locate anywhere. Four years’ retail sales ex- 
perience. Has private pilot’s license, A & E 
license, Ground Instructor in A & E license. 
Business administration and technical educational 
background. Twenty-six months U.S. Air Force. 
Complete résumé upon request. 


Age 24. 


51. Equipment and Aerodynamics Engineer— 
B.S.M.E. degree, 1941 (Aero-Mechanical). Five 
years’ experience with leading airplane manufac- 
turer. Sound experience in design, development, 
and testing of automatic air-operated regulators 
and control devices. Extensive experience in alti- 
tude equipment test laboratory. Familiar with 
high-speed wind-tunnel test methods and reduc- 
tion of test data. Three years’ industrial experi- 
ence, including design and development of heavy 
machinery and industrial evaluation work. 
Registered professional M.E. Age 32; married. 
Position desired with aircraft manufacturer or 
allied industry. 


50. Aeronautical Engineer— Bachelor of Aero- 
nautical Engineering, Polytechnic Institute of 
Brooklyn. Active member of Officers’ Reserve 
Corps (Ist Lt.). Was navigator during war; 
possesses pilot’s license; has 4 years’ sales experi- 
ence and some drafting and Lab Technician ex- 
perience. Desires position leading to sales engi- 
neering or field representation, Single; age 25; 
car; free to travel. 

49. Aeronautical Engineer—Arts Associate, 
Georgia Military College; B.S. in G.E. with A.E. 
option, Georgia School of Technology; M.S. in 
A.E., University of Michigan. Licensed Profes- 
sional Engineer, State of New York. Pilot. Six 
years’ experience in aircraft propulsion field, in- 
cluding research, development and quality control 
of reciprocating, jet, and rocket engines, propel- 
lers, and accessories; theoretical analysis of power 
plants; preliminary design and aerodynamics of 
supersonic aircraft; basic research in combustion. 
Familiar with shop practices, legal and administra- 
tive operation of engineering firm. Age 27; 
married. 

47. Engineer—Pilot—B.S. Aeronautical En- 
gineering, University of Michigan. Eleven years’ 
flight experience in 45 types of aircraft, including 
single- and multiengined land and sea jets and 


helicopters. Three years’ flight test and develop- 
ment. Graduate Navy Test Pilot Training 
School. Experienced in supervision of test and 


development programs. Familiar with military 
specifications and operational requirements. 

46. Aeronautical Engineer—B.S.Ae.E., New 
York University. One and one-half years’ ex- 
perience in helicopter research, vibration, aero- 
dynamics, structural analysis, and testing. De- 
sires position offering opportunity for variety of 
experience and advancement. Location open. 

44. Aeronautical Engineer—M.S., Cal. Tech. 
Age 25. Five years’ experience on jet power 
plants, including ram-jets, turbojets, afterburners, 
and rockets. Executive training. Would like 
position with university as research engineer or 
with research organization as development engi- 
neer. 

43. Junior Engineer—1949 graduate, B.A.E., 
New York University. Married, one child. De- 
sires to obtain a position with an aircraft com- 
pany. Prefers work related to design. Location 
open. 

42. Powerplant Design and Development 
Supervision—B.S. in A.E. Last 61/2 years’ 
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supervising complete installation of large re- 
ciprocating and turbine power plants, including 
design, fabrication, and test. Excellent engine 
performance background. Direction of 100 engi- 
neers and shop personnel, including organizational 
and administrative work. Responsible for cost 
estimates, budget control, and execution of mili- 
tary contracts. Four years as field engineering 
representative for major engine manufacturer 
contacting all air-frame companies. Four years 
of general shop equipment and machinery engi- 
neering, including 1 year machine design drafting. 
Age 36, married. Locationopen. Available on30- 
day notice. 

41. Pilot—Aeronautical Engineer—B.S.A.E., 
Oregon State College. Six thousand five hundred 
hours flying multiengined equipment. Past 3 
years with China National Aviation Corporation 
in Shanghai, transport and engineering test. 
Previous 5'/2 years, Navy Patrol Plane Pilot. 
United States instrument and commercial certifi- 


AERONAUTICAL 


ENGINEERING 


cates, Chinese A.T.R.; 
ment experience 


extensive actual instru- 
Age 30, married, three children. 
Prefers West Coast; engineering test pilot place- 
ment. 


40. Aeronautical Engineer—Graduate. Eight 
years’ experience with leading aircraft manufac- 
turers. Several years spent in the weight control 
section as a Group Leader on high-performance 
aircraft. Senior Layout Draftsman in Power 
Plant Group. Recent years spent in the design 
and development of sub- and supersonic pilotless 
aircraft. Desires position as Layout Draftsman 
on initial design requiring initiative, resourceful- 
ness, new ideas, and background. East Coast pre- 
ferred. 


39. Layout Draftsman—Five years’ experience 
in aircraft construction; age 34. Desires position 
with company located in Eastern States. 

38. Aeronautical Engineer—Age 24, single. 
Graduate of New York University, June, 1949. 
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Bottom View 
R-2800 Engine 


OIL SUMP FOR 
PRATT & WHITNEY 
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REVIEW—OCTOBER, 


1949 
Interested primarily in stress analysis. Location 
open. 
35. Aerodynamicist—M.S. in A.E.; BS. in 
M.E.; B.S. in A.E. One and one-half years’ ex- 


perience in design of axial-flow compressors and 
research supervision and analysis with large East 
Coast engine manufacturer. Present position 
highly satisfactory, but housing situation in- 
tolerable. Desires research and design position in 
field of fluid dynamics, preferably in Middle West. 
Will consider teaching. Age 27, married 


34. Engineer—M.S.in M.E. Fourteen years’ 
experience in all phases of engineering work. 
Three years with heavy industry, six years with 
aircraft, and five years with aircraft engines (jet 
and gas turbines). Thoroughly familiar with 
stress, vibration, aerodynamics, thermodynamics, 
design, and administration. Experienced in 
setting up engineering organizations from a small 
group to a complete department. Willing and 
accustomed to assume responsibility. Desires re- 
sponsible position with an organization requiring 
advanced thinking. Prefers gas-turbine field. 
Location open. 


33. Aeronautical Engineer—Thermodynami- 
cist, Aerodynamicist. Fifteen years’ practical and 
engineering background. Studying for Master’s 
Degree in M.E. Eight years’ mechanical back- 
ground including shop, inspection, instruments, 
laboratory, and test work. Two years’ super- 
vision; 2 years’ mechanical design and drafting; 3 
years’ research in guided missiles, study and design 
of cabin air-cooling systems, investigations, pro- 
posals, and report writing. Will consider other 
fields of engineering. Prefers West Coast. Will 
travel if necessary. 


32. Production Design Engineer—B.S., Uni- 
versity of Illinois. Twelve years’ experience with 
leading airplane manufacturer, including 1 year 
production planning, 2 years chief cost estimator, 
1 year superintendent of master scheduling, and 8 
years structural design as assistant project engi- 
neer and senior design engineer. Excellent or- 
ganizer, supervisor, and administrator. Married; 
Age 35. Desires position as production designer or 
administrative assistant in aircraft or allied field. 


31. Project Engineer—B.S.A.E., M.I.T.  Li- 
censed Professional Engineer (N.Y.). Two 
years’ graduate study in electrical engineering. 
Age 36; single; 14 years’ experience of responsible 
design, development, and proposal work on pres- 
sure and gyroscopic devices, computers, and 
servomechanisms. Complete résumé on request. 
Desires responsible position with progressive or- 
ganization engaged in development work on air- 
craft projects. 


27. Aeronautical and Mechanical Engineer— 
B.S.M.E. Registered Aero. E. (Ohio). Two 
years’ preliminary aircraft power plant and equip- 
ment installation design. Four years’ military 
aircraft background—sub-depot supervision, tech- 
nical inspection, modification, engineering draft- 
ing, and flight test. Familiar with research—de- 
sign of rocket motors and jet engines. Excep- 
tional ability in Mechanical Design. Age 32; 
single; available immediately, and open to other 
fields of engineering, preferably in the Eastern 
Area. 


26. Model Specialist—Precision wind-tunnel 
airplane model builder; also all types of experi- 
mental machinist work done. 
private contract work. 


Facilities for 


25. Contract Administrator—Administrative 
Engineer—Graduate engineer with 23 years’ ex- 
perience in the aviation industry covering aircraft 
and engine manufacturing and active duty during 
World War II in the Bureau of Aeronautics. 
Positions held have included responsible duties in 
engineering, financial, and administrative work, in 
most of which there was frequent contact with 
Government agencies, United States and foreign 
engineers, and_ technicians. Most recently, 
General Manager of a Research and Development 
contract coordinating opinions of authorities 
through aviation and allied sciences. 
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PERSONNEL OPPORTUNITIES 


24. Power-Plant Engineer—M.E. and M.S., 
Stevens Tech. Licensed Professional Engineer. 
Fifteen years’ experience in development of large 
air-cooled aircraft engines, including extensive 
staff and committee work, overseas experience, 


languages. Some lecturing and graduate-school 
teaching on aircraft power plants. East Coast 
resident. 


19. Aviation Executive—Specialist with 16 
years’ aviation experience, domestic and abroad, 
air lines and manufacturers. Extensive back- 
ground includes technical, operating, accounting, 
sales and publicity experience; many years in 
executive position with top consulting firm han- 
dling special research on air-lines’ and manufac- 
turers’ problems. Good command of foreign 
languages; widely acquainted in aviation circles. 
Age 33; married; Southern California. Desires 
administrative position with air line or in aviation 
industry. 

17. Aeronautical Engineer—B.S. Aero. E., 
Tri-State College, March, 1949, graduate. Fif- 
teen years in the aircraft field. Five years in the 
Air Corps as a technical inspector for all aircraft. 
Machine and Laboratory experience. Desires 
position in aircraft field in design, drafting, stress 
laboratory testing, selling, and main- 
Age 35; married; available immedi- 


analysis, 
tenance. 
ately. 

970. Manufacturers Representative—Aero- 
nautical Engineer, M.S., Ae.E., California Insti- 
tute of Technology; 18 years’ experience in the 
Naval Aeronautical Organization. Technical 
operation, and administrative, including 2!/2 
years in the Bureau of Aeronautics and over 3 
years in the Office of Chief of Naval Operations. 
Familiar with Government contract procedures, 
specifications, and requirements. Retired in 
1947, with senior naval rank, at age of 45, and 
living in Washington, D.C. area. Desires to 
handle Washington representation for reliable 
company in the aviation industry. 


Members Elected 


(Continued from page 85) 


Tunnell, Phillips J., B.E. 

Turner, David L., B.A.Sc., Engineer IV, 
Electrics Section, Draughting Office, A. V. 
Roe Canada, Ltd. 

Von der Heyden, Ernest, Jr., Apprentice 
Engineer, Grumman Aircraft Engineering 
Corp. 

Walker, Roger W., B.S. in Air Trans- 
portation, Procurement Technician, U.S.- 
A.F., Wright-Patterson Air Force Base. 

Warwick, William B., B.S. in Ae.E., 2nd 
Lt. & Student Pilot, U.S.A.F., Randolph 
Air Force Base (Texas). 

Wasserman, Saul, B.Ae.E. 

Welch, William W., A.E., Aero. Re- 
search Engineer, Flight Test Div., U.S.- 
A.F., Wright-Patterson Air Force Base. 

Whitehead, Raymond H., B.Ae.E., Jr. 
Engineer, Piasecki Helicopter Corp. 

Wickes, Robert B., B.S., in Ae.E., Jr. 
Layout Draftsman, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Wiemer, George F., B.Sc.Ae.E., Design 
Engineer, McDonnell Aircraft Corp. 

Wilson, William P. D., Jr., B.S., Grad- 
uate Student in Aero. Engineering & Wind 
Tunnel Research, University of Wichita. 

Witte, Norbert F., B.S. in A.E., Engi- 
neering Draftsman ‘‘A,’’ Douglas Aircraft 
Co., Inc. (Santa Monica). 

Zaragoza, Louis G., Engineering Drafts- 
man “‘A,”’ Hughes Aircraft Co. 

Zimmerman, Joseph E., B.Ae.E. 


VIBRATION 
STRAIN ANALYSIS 


STRESS 


16 No. 12th 5 


FEATURES 


12—50 individual channel recording. 


Continuous recording up to 200’ without jamming, 

Instantaneous changes of recording speeds up to 50” per second with automatic 
adjustment of lamp intensity. 

Timing System — Discharge lamp controlled by ‘temperature compensated tuning 
fork providing sharp .01 second with heavier .1 second timing lines. Conversion 
to .1 second lines only, by switching. 

Independent optical system provides constant view of traces with optimum light 
intensity at all times. 

Recording lamp under constant surveillance of external condition indicator lamps. 
Gal t 
Electrical — Available for operation ftom option of 12 or 24 volts D.C., or 110 
volts A.C. 


I range of frequencies and sensitivities. 


's — with Pp ti 


OPTIONAL FEATURES 


Trace identification by means of light interruption. 

Trace scanning for observation of steady state phenomena. 
Remote control unit. 

Automatic record numbering system. 

Automatic record length control. 

Visual paper footage indicator. 


For additional information write 


GEOPHYSICAL CORPORATION 


TU 
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AERONAUTICAL ENGINEERING REVIEW—OCTOBER, 1949 


HYDRAULIC PRODUCTS 
ARE VITAL COMPONENTS ON 
MODERN MILITARY AIRCRAFT 


a Specify ELECTROL for 
Dependable Hydraulic Equipment 


Landing Gear Oleos Actuating Cylinders 
Check Valves Selector Valves 
Relief Valves Timing Valves 
Booster Valves Follow-up Valves 
Brake Valves Unloading Valves 


Each unit is 


INCORPORATE 


KINGSTON, NEW YORK 
DER! 


PRECISION BUILT for BETTER SERVICE / e C f r 0 | a 


"VALVES CUT-OUT VALVES SPEEO CONTROL VALVES 


BETTER HYDRAULIC DEVICE: 


ee 
ANA 
AP 
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Foote Bros. Gear and Machine Corporation. ......... 63 
G 

G&O Manufacturing Company, The...............- 78 


Garrett Corporation, The, AiResearch Manufacturing 
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* General Electric Company, Apparatus Department. .... 13 
General Motors Corporation, Allison Division. ....... 57 
*G. M. Giannini & Company, Inc... 78 
B. F. Goodrich Company, The, Aeronautical Division... 44 
aeryew Tire & Rubber Company, Aviation Products 


Hagan Corporation 


Imperial Pencil Tracing Cloth, Keuffel & Esser Company. 11 


K 

Walter Kidde & Company, Inc... 82 
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ET ENGINES - with their various components of stainless steel 
urnish an outstanding example of the heat-resistance of Republic 
ENDURO. From combustion chambers to exhaust nozzle, stainless 
steel holds tight rein on the hurricane of searing exhaust gases which 
otherwise could easily melt the entire plane structure. 


= 


AND SPEAKING OF HEAT-RESISTANCE.... 


The ability of Republic ENDURO Stainless _ permits the use of thin, lightweight structural 
Steel to maintain its exceptionally high _ sections. 

strength in blistering heat and sub-zero cold Whether you are designing the aircraft of 
is but one of the many reasons why this tomorrow, or further improving those 
versatile metal is being used for an ever- of today, keep all of the advantages of 
increasing number of aircraft applications. _ ENDURO Stainless Steel in mind. For addi- 
tional information or specific technical data, @ 


High corrosion-resistance, ability to with- , 
write today to: 


stand rough usage and abuse, fatigue-re- 
sistance . .. all are important ENDURO REPUBLIC STEEL CORPORATION 


advantages. Even more important to you is Allo 
yy Steel Division « Massillon, Ohio 
ENDURO’s light weight, resulting from an GENERAL OFFICES © CLEVELAND 1, OHIO 


unusually high strength-to-weight ratio. This Export Department: Chrysler Building, New York 17, N. Ys 


STAINLESS STEEL 


V Check ALL 12 advantages: ¢ RUST AND CORROSION-RESISTANCE 
@ HEAT-RESISTANCE © HIGH MELTING POINT © LOW COEFFICIENT OF EXPANSION © 
HIGH STRENGTH © GOOD DIMENSIONAL STABILITY @ NO METALLIC CONTAMINATION 
@ EASY TO CLEAN @ EASY TO FABRICATE © EYE APPEAL © LONG LIFE @ LOW END COST 
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